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Contributions 





Staybolts. 


To THE Epitor oF THE RAILROAD GAZETTE : 

If I ever meet Mr. H. A. Fergusson, the writer of the 
article on page S27 of your paper, I will convince him 
that he is in error when he says: “The bolt with a hole 
entirely through is bad on account of its weakening effect, 
the bolts starting to crack both from the inside and out 
when vibrated.” I submit that at tests of nine samples 
(two of them steel) the comparative result from the 
seven samples of different iron staybolts were, in endur- 
ing results from vibration, in the following relative ratios 
to the hollow staybolt : 


1. Hollow atayholt. trem... 2.65 <cicccces cccsecss 2 

2. Solid staybolt iron, same material as the hollow. .83439 
3. Solid: stagnate TOR. sco. i ces cccaee se dueeess -76433 
4.  Bolid: Stayholt MOR. 2 ccc ccc eee sewers nnse -60509 
GS. SOG SEMPRE AKO oi cc ck es cree cen ccs ceeesce .52448 
6. Solid staybolt iron (highest price)........... ATTTL 
7. Bole Stagholt: Itt) oc. oscccic hice ciedewicieies nee ATT71 


For about eight years, if it were possible to obtain 
comparative tests in service the showing would be the 
same. For six to eight years leading railroads have 
had such good results with hollow staybolts, that they 
use them in their repairs, and specify them for their new 
engines, one system specifying them in about 100 engines 
this year. 

For about four years, a manufacturer of mining drills 
has been working up about a carload per month of inch 
and quarter outside diameter by three-eighths inside 
diameter staybolt iron thus: He welds a steel point on 
one end, and a steel cap on the other end, then with 
‘ater running through the hollow bar to clean out the 

‘ll hole and keep the point of the drill cool, and with 
conipressed air for power, the drill is struck a heavy 
blow 5,000 times a minute, drilling through a foot. of 
granite in 15 to 20 minutes. If the hollow bolt was of 
the nature described by Mr. Fergusson, would it endure 
such concussions? No test in a locomotive is as severe 
as that; the concussion would open any weld not homo- 
geneous, shatter the fibers of any iron at all tending to 
lamination, and crush crystallized iron. 

I have seen the hollow bolt made; I know that it is 
a homogeneous production of material, and that argu- 
ment as to its strength being weakened because of the 
hole through it is an erroneous premise as if it were 
the subject of argument on the same plane as a drilled 
bolt; the drilling does weaken a bolt. A partly drilled 
staybolt is more liable to breakage than if drilled from 
end to end, or than if not drilled at all. 

If true, as Mr. Fergusson says, that any hole is in- 
jurious; then his reducing the diameter of the bolt in the 
middle is an empirical prescription to substitute for an 
injurious hole. If superintendents of motive power, 
master mechanics, and foreman boiler makers, will think 
slowly, studiously and deliberately over the hollow stay- 
bolt, the influence of air through it in staying its unde- 
sirable expansion, protecting the staybolts from burning, 
avoiding the antagonism of expansion with the inner 
Sheet of the fire-box and minimizing the strains from ex- 
pansion and contraction at the outer sheet, they will see 


in it the instrument by which the fatigue of the material 
is relieved, and the breakage of staybolts may be reduced 
to wear and tear. They may see also in the hollow stay- 
bolt, betterment in draught by the quicker dissociation of 
the constituents of the air, the nitrogen passing to the 
smoke-stack and the combustion improved by the union 
of the oxygen with the combustibles on the grate. 
JOHN LIVINGSTONE, Montreal, Canada. 





Nickel Steel Eye-Bar Tests. 


Philadelphia, Dec. 5, 1903. 
To THE Epitor oF THE RAILROAD GAZETTE: 

Referring to Mr. R. S. Buck’s article in your issue of 
the 4th inst., and thinking that the specimen tests of 
nickel steel bars as rolled, compared with the annealed 
specimen tests from same bar, and the full-sized eye-bar 
tests would be of interest to your readers, I give below 


terpoise and the distance of its center of gravity from 
the center of the wheel, 

The difficulty in balancing the main connecting rod of 
an engine, arises from the fact that, while one end moves 
in a circular path, the other end has but a simple recip- 
rocating motion of translation; and, -at intermediate 
points, the paths described by the various particles con- 
sist of different combinations of the two simple motions. 
As the length of the reciprocating movement at the center 
of the cross-head pin is the same as the diameter of the 
circular path of the center of the crank pin, it is obvious 
that every particle of the rod’s mass has the same hori- 
zontal motion of translation, while the vertical movement 
varies, 

The complete mathematical analysis of the forces pro- 
duced by the motion of the main rod and reciprocating 
parts is omitted as it is difficult reading for the average 
reader. The diagram, Fig. 1, shows the manner in which 
the forces are resolved into their component parts. The 








Philadelphia, April 4, 1903. 


Bars made by the Carnegie Steel Co.; eye-bars made and tested at Pencoyd.—Analysis: All bars from same ‘heat, No. 


16080, C. 0.35, S. 0.022, 
Specimen tests. 


P. 0.020, M. 0.68, Ni. 3.24 


Full sized eye-bar tests.——-———_—_——_—_ 





Nickel steel. Unannealed.* Annealed. 
od Pr | 
3 w 2. a) 2 & bo 2 
me ae $x g¢ $x ag a= 
cE £3 sf £5 sG@ ES sé 
ae ne a= p2 a a5 a= 


His G22 52800 90650 47040 79610 47820 
Hix 6x2 51020 88370 49320 76900 
H2x 6x2 50740 101000 48190 88600 46350 
H2x 6x2 45190 98600 47620 86050 
H38x 6x2 50300 98610 49090 86600 48580 
H3x 6x2 54250 102600 47990 91450 
H4x 6x2 45690 106290 48670 86600 48230 
H4x 6x2 49780 101920 48360 88860 
Hix 6x2 49960 102460 51760 90260 48380 
H5x 6x2 51280 99400 50520 86750 
Jix 6x1% 49950 95150 46240 83150 49350 
6x1% 50520 103420 44800 86780 


J1 x 

J2x 6x1% £49080 96400 47110 80000 49300 

J2x 6x1% 49450 99670 43180 98800 

J3 x 6x1% 49190 91780 44150 83810 49360 
x 6x1% 53390 111120 44780 83600 





~ Blastic limit of specimen tests, taken with dividers in 


; 8 3 

on 33.53 $C. 

ee $e, #3e 

EB est oes 

_ 4 Pi 

ae ota = 2s Fracture. 
85000 9.17 42.47 Silky, 4% cup,5 per cent. crystalline 
83780 10.76 52.17 Silky, % cup. 
87190 9.77 38.80 Irregular, 40 per cent. crystalline 


86130 9.50 41.90 % cup, 25 per cent. crystalline 


86490 9.50 44.20 Irregular, 30 per cent. crystalline 


86240 10.44 45.75 Cup, 15 per cent. crystalline 


85490 10.27 44.00 1% cup, crystalline specks on both 
edges 

% cup, 10 per cent. crystalline 
on one edge 


86160 8.44 42.74 


8-in. gage length. 


Elastic limit of full size eye-bar tests, taken with beam-compass in 10-ft. gage length. 


* Results of specimen tests of unannealed bars. 
+ Results of specimen tests of annealed bars. 





Comparison of Annealed and Unannealed Specimen Tests with Full-Size Nickel Steel Eye-bar Tests. 








a tabulated statement of these results, in convenient form 
for reference. 

At my request, the eye-bars were upset, headed and 
annealed by the ordinary commercial methods. No 
special care was taken in their manufacture. 

WM. R. WEBSTER. 


Locomotive Counterbalancing. 

At the November meeting of the New England Railroad 
Club, Mr. R. A. Parke, of the Westinghouse Air-Brake 
Company, gave a paper on the above subject. The for 
mulg which he has deduced offer a ready means for cor- 
rectly counterbalancing the locomotive. 

The first part of the paper defines the character of the 
several forces which produce disturbance, and it is shown 
that the magnitude and direction of the forces are the 








Fig. 1—Forces Acting on Main Rod. 


same whether the forces are calculated directly from the 
actual trochoidal path followed by the rotating parts 
or from the circular path at the corresponding points of 
the circular path. A mathematical proof of this was 
given in the Railroad Gazette, April 13, 1894. 

The crank pin and all unsymmetrical portions of thé 
wheels, together with the parallel connecting rods, do not, 
as a whole, revolve about a fixed center, but each particle 
of the rod and its attached parts moves in a circular path, 
of the same radius as that of the crank pin, and the same 
normal] or centripetal force is therefore required to re- 
strain it from leaving such path, at a tangent, as if the 
whole mass were concentrated at the crank pins. The 
resultant normal restraining force, required for the entire 
rod, is distributed between the crank pins in precisely 
the same way and in the same proportion as the weight 
of the rod is divided between them. It is thus simply 
essential to determine the portion of the weight of the 
parallel rods carried by each crank pin, and add it to 
the weight of the crank pin and the unsymmetrical part 
of the wheel provided to support the crank pin. The 
total weight thus found, multiplied by the crank radius, is 
equivalent to the product of the necessary weight of coun- 


horizontal component of the force applied by the cross- 
head pin is represented by R, and is due to the influence 
of the cross-head and connected reciprocating parts, while 
V represents the vertical component, consisting of the 
reacting influence of the guide, to prevent deviation from 
the horizontal path. The normal and tangential com- 
ponents of the force applied by the crank pin are repre- 
sented by N and T, respectively. 

At any point z, an elementary particle of the mass of 
the rod (at a distance x from the center of the cross- 
head pin, when the crank, of radius r, is angularly dis- 
tant from the rear center line by an angle @, and the rod, 
of length ], is at a corresponding angle ® with its cen- 
tral, horizontal position) requires a horizontal force P 
to cause its horizontal motion of translation, and requires 
a tangential force T', to cause it to move in the circular 
path, with radius x. A restraining force N’, normal to 
the circular path, is required to prevent deviation, through 
the influence of centrifugal force, from the circular path 
of oscillation. Each other elementary particle of the 
rod’s mass requires, to produce its motion, the application 
of a similar system of imaginary forces. Each of these 
forces, as well as the components of the real applied 
forces, may be either positive or negative and of variable 
magnitude. 

The sum of the horizonta] components of the imaginary 
forces is equated to the sum of the horizontal components 
of the real forces. Similarly the sum of the vertica! 
components is equated to the sum of the vertical com- 
ponents of the real forces. The moments of the real and 
imaginary forces about the center C are also equated. 
This process gives three fundamental equations as a 
basis for the complete analysis. It is shown that the ver- 
tical balancing of the main rod requires that the product 
of the weight for that purpose and the distance of its 
center of gravity from the center of rotation, shall be 


2d—l 
39.1019 d t? — r? a 
yr — hd -_ — - 
uv c= WI a 
In the above equation the symbols have the following 
significance : 
r = crank pin radius. 
ce = distance of center of gravity of counterpoise from 


center of driving wheel. 

k = radius of gyration of the rod. 

d = distance of center of gravity of the rod from the 
center of the cross-head pin. 

1 = length of the rod from center to center of pins. 

t = time of a single oscillation of the rod when sus 
pended at the center of the cross-head pin and 
caused to oscillate like a pendulum. 

W, = weight of the rod. 
Wy, = weight of counterpoise required to balance the rod 
vertically. 


~ 


To determine the time of oscillation, the rod, complete, 
with all its parts and attachments, is fitted with a special 
form of pin, in the position of the cross-head pin, the 
projecting ends of which are machined to form knife 
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edges, which lie in the center line or axis of the pin. 
These edges should have an angle not greater than 90 
and the pin may be cut away between bearing 
surfaces, of one-half or three-quarters of an inch, at each 
end of the bearing in the brasses, to reduce weight, as 
shown by Fig. 2. ‘The rod is suspended by the knife 
edges, K, which rest upon smooth metallic plates, P, and 
is caused to oscillate, like a pendulum, by drawing the 
lower end about half an inch from its central position 
of rest. The time of a single oscillation of the rod may 
then be found, within one five hundredth part of a sec- 
ond, by observing, with an ordinary stop watch, the time 


ceg., 




















Fig. 2.—Manner of Suspending Main Road for Deter- 
mining Time of Vibration. 


occupied in making 100 single oscillations (the swinging 
movement, in either direction), or 50 complete vibrations. 
Care is required to avoid too great amplitude of vibra- 
tion, which is assured if the initial length of swinging 
movement of the lower end of the rod does not exceed 
two inches. 

The vertical balancing requires additional weight in the 
counterpoise of the main driving wheels, on account of 
the vertical influence of the reciprocating parts. Repre- 
senting the entire weight of the exclusively reciprocating 
parts by W,, and the weight of counterpoise to balance 


their vertical influence by W, then: 
v 
r? 
y” a - = 
wie = WaT 7 


Thus, the entire weight of counterpoise, required. in the 
main driver, to vertically balance the main rod and recip- 
rocating parts, is determined by the formula 
2d—l 

89.1019 d t — gene 3 - 

a + W, T pe) 
in this formula, Wy replaces the sum of Wy and Wy 
for the sake of simplicity. 

Obviously, this vertical influence of the main rod and 
the reciprocating parts can be balanced only by counter- 
poise weight in that wheel, and no part of such weight 
can be usefully added to the counterpoise of any other 
driver, where it would only create disturbance. 


Wre=W,r 


The horizontal disturbance, due to both the main rod 
and the reciprocating parts, is different at one end of the 
stroke from that at the other end. Any rotating weight, 


placed in a driver to balance the horizontal influence of 
the reciprocating parts, can produce no different balanc- 
ing effect at one end of the stroke than at the other. 
Provision for balancing the mean of these horizontal 
disturbing influences is the nearest approach to horizontal 
balancing that can be practically realized. This mean 
horizontal influence of the parts having a reciprocating 
motion (including the main rod) is equivalent to the cen- 
trifugal force that would be realized if the entire weight 
of all the reciprocating parts were concentrated at the 
crank pin and revolved with it, so that the weight of coun- 
terpoise required for full mean horizontal balancing, is 
represented by W,, in the equation 


W,,¢ = (W, + W,) r. 

But the main driving wheel has already been supplied 
with a portion of this weight, as Wy, determined by 
equation (1), to balance the vertical influence of these 
same parts, also operates to partially balance their hori- 


zontal influence. Deducting this vertical balancing mo- 





ment from that for full mean horizontal balancing, the 

unbalanced moment remaining is 
l—d 
It —2r2 = — 39.1019 dt? 
70+ WW, c= Vi —— <a + 
< It — 2 r2 
o : 9 
War foe Sieceeatene saaceaeke 


Full provision for vertical balance has already been 
made. The addition of weight to balance all, or any por- 
tion, of this horizontal influence, will result in over bal- 
ance, and corresponding disturbance, vertically. If the 
disturbance from unbalanced forces is equally undesirable 
vertically and horizontally, it is evident that at least one- 
half the additional weight for full horizontal balance, in- 
dicated by equation (2), should be employed. 

Horizontal baiancing is equally effective, whether the 
counterweight is concentrated in one or is distributed 
among all the driving wheels. Vertical strains, which 
are distributed throughout the length of the driving-wheel 
base, are less objectionable than when concentrated at 
Each driving wheel being balanced for its ec- 


one point. 

centric rotating or revolving weight, and the main driv- 
ing wheel being supplied with the additional weight of 
counterpoise for vertical balance of the main rod and 


the reciprocating parts, the additional weight required 


to balance the desired proportion of the horizontal force 
remaining unbalanced, should, when possible, be equally 
diwided among all the driving wheels. Thus, if Wy, rep- 
resent the weight added to the counterpoise of each driver, 
to balance its part of the horizontal force, and if (n) rep- 
resent the number of pairs of driving wheels, the hori- 








zontal balancing weight is finally determined by the 
equation 
y l—d 
: 12 — 2r?-—_— — 39.1019 dt? 
“er Wi > l + 
E°“n+1 22 — r? 


Wa r baleen . (3) 
n+l l2— r2 

If but two pairs of drivers be employed, the applica- 
tion, in each wheel, of the weight to balance one-third 
of the unbalanced horizontal force, would result in leav- 
ing unbalanced only one-third of the horizontal force, 
while only one-third could cause disturbance from verti- 
cal overbalance in any wheel. 

Through the courtesy of Mr, A. E. Mitchell, Superin- 
tendent of Motive Power of the Northern Pacific, the 
writer made a series of experiments at the shops at 
Brainerd, Minn. The forms of the rods used in the expe- 
riments are shown by Fig. 3. 

Each rod was weighed, and one end was then supported 
upon an edge at the position of the center of the cross- 
head pin and the other end rested, opposite the center of 
the crank pin, upon the scales, whereby the portion of 
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Fig. 3—Types of Rods Used in Experiments on the 
Northern Pacific. 


the rod’s. weight, normally supported by the crank pin of 
the main driving wheel, was also determined. The im- 
portant characteristics are given in the following table: 


ance the vertical influence of the main rod upon the 
crank pin of the main driving wheel, is clearly established 
by these results. Each case must be separately determined 
by the means employed to obtain the weights, required 
for vertical] balance of the six rods above considered, 

The author also analyzes the disturbance resulting from 
the unavoidable location of the counterpoise in a different 
vertical plane from that in which most of the unbal- 
anced parts operate. Theoretically sufficient weight 
should be placed in the opposite driver to balance the 
moment of the unbalanced weight at the crank pin, and 
the weight of counterpoise in the driver supporting the 
crank pin must be increased to balance the weight thus 
provided in the opposite driver, in addition to the forces 
ordinarily balanced. In practice, instead of the two 
weights, the centers of gravity of which are angularly 
distant 90 deg., it is necessary to provide only a single 
weight the center of gravity of which is radially at such 
an angle that the rectangular components of its centri- 
fugal force shall be respectively equivalent to that of 
each of the weights. The maximum value of this angle 
rarely exceeds 6 deg., and as the disturbances resulting 
from the necessary compromise between vertical and hori- 
zontal balancing of the reciprocating parts are undoubt- 
edly much greater than that due to this unbalanced mo- 
ment, the author concludes that this element may be 
neglected. Construction, by which the overhang of 
weights supported by the crank pins is reduced to a min- 
imum, should always have preference; and there is no 
reason why the counterweight should not project beyond 
the face of the wheel. The thinner the weight and the 
nearer it approaches the rods, consistent with proper 
clearance, the less need there will be to weight the oppo- 
site driver. 

It is of great importance that the form chosen for the 
counterweight shall have the greatest possible balancing 
capacity. The disposition of the material should be such 
that its center of gravity shall be as remote as possible 
from the center of revolution. The author proves that a 
segmental weight requires less material] for a given bal- 
encing effect than any other form. 

The use of two engines, side by side, with cranks at 
an angle of 180 deg., to balance each other, is an expe- 
dient which involves unbalanced moments, of seriously 
disturbing influence in all directions, and which also in- 
cludes unbalanced horizontal forces, resulting from the 
unequal influence of the angularity of the connecting rods, 
in their opposite positions in the crank circles. 


Corporations and Trade Unions. 





So much of the President’s message to Congress, De- 

cember 7, as concerns this subject is as follows: 
PUBLICITY IN CORPORATE AFFAIRS. 

The preliminary work of the Bureau of Corporations 
in the Department has shown the wisdom of its creation. 
Publicity in corporate affairs will tend to do away with 
ignorance, and will afford facts upon which intelligent 
action may be taken. Systematic, intelligent investiga- 
tion is already developing facts the knowledge of which is 
essential to a right understanding of the needs and duties 
of the business world. The corporation which is honestly 
and fairly organized, whose managers in the conduct of 
its business recognize their obligation to deal squarely 




















Weight. 

Class. Form. . 1 d t k Total. Crank end. 
R Fluted 13 120 72% 1.624 86.468 631 382 
D-5c Solid 12 93% 63% 1.426 70.917 407 275 
E-3 Solid 12 109% 67 1/16 1.504 77.017 410 250 
$-2 Fluted 15 120 74% 1.616 87.294 636 396 
I Solid 12 65% 42 1.182 47.901 226 143 
M&I Fluted 13 83 54 3/16 1.346 61,957 400 269 








By the substitution of these values of r, 1, d and t in 
equation (1), the portion of the weights of the main 
rod and the reciprocating parts (W, and W., respect- 
ively), which must be regarded as operating upon the 
crank pin cf the main driving wheel, when the crank pin 
is vertically above or below the center of the wheel, has 
been computed, in each case, and the results are given 
in the following table. The portion of the weight of the 
main rod, requiring vertical balance, is expressed in 
pounds, as a fraction of the total weight and as a frac- 
tion of the weight of the crank-pin end of the rod. 


Part of 
weight of 
Class Wet. of main rod vertically balanced. reciprocating 
of Part Part of parts vertic- 
engine. Pounds. of total. crank end. ally balanced. 
R 330 523 .864 -0119 
D-5¢e 236.9 .582 .862 .0168 
E-3 203.2 -466 .813 .0121 
8-2 339.4 .534 .857 .0159 
1 124.3 .550 .869 .0351 
M &I 225.4 .564 .838 .0251 


The material difference of the computed weights re- 
quired to balance the various rods vertically, as exhibited 
in the foregoing tables, discourages the hope, previously 
entertained, that satisfactorily approximate results might 
be secured, in vertical balancing, by employing, in every 
case, a mean value of the weights required to balance the 
various rods vertically. The influence of the form of the 
rod, and of the crank radius, upon the normal forces ex- 
erted by rods of nearly the same length, is well illustrated 
in the tabulated results of these experiments; and the 
impropriety of attempting to formulate any simple, em- 
pirical rule for determining a satisfactory weight to bal- 


with their stockholders, their competitors, and the pub- 
lic, has nothing to fear from such supervision. The pur- 
pose of this Bureau is not to embarrass or assail legiti- 
mate business, but to aid in bringing about a better in- 
dustrial condition—a condition under which there shall 
be obedience to law and recognition of public obligation 
by all corporations, great or small. The Department of 
Commerce and Labor will be not only the clearing house 
for information regarding the business transactions of 
the nation, but the executive arm of the Government to 
aid in strengthening our domestic and foreign markets, 
in perfecting our transportation facilities, in building up 
our merchant marine, in preventing the entrance of un- 
desirable immigrants, in improving commercial and in- 
dustrial conditions, and in bringing together on common 
ground those necessary partners in industrial progress— 
capital and labor. Commerce between the nations is 
steadily growing in volume, and the tendency of the times 
is toward closer trade relations. Constant watchfulness 
is needed to secure to Americans the chance to partici- 
pate to the best advantage in foreign trade; and we may 
confidently expect that the new Department will justify 
the expectation of its creators by the exercise of this 
watchfulness, as well as by the businesslike administra- 
tion of such laws relating to our internal affairs as are 
entrusted to its care. 

In enacting the laws above enumerated the Congress 
proceeded on sane and conservative lines. Nothing revo- 
lutionary was attempted; but a common sense and suc- 
cessful effort was made in the direction of seeing that 
corporations are so handled as to subserve the public good. 
The legislation was moderate. It was characterized 
throughout by the idea that we were not attacking cor- 
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porations, but endeavoring to provide for doing away 
with any evil in them; that we drew the line against mis- 
conduct, not against wealth; gladly recognizing the great 
good done by the capitalist who alone, or in conjunction 
with his fellows, does his work along proper and legiti- 
mate lines. ‘The purpose of the legislation, which pur- 
pose will undoubtedly be fulfilled, was to favor such a 
man when he does well, and to supervise his action only 
to prevent him from doing ill. Publicity can do no harm 
to the honest corporation. The only corporation that has 
‘ause to dread it is the corporation which shrinks from 
the light, and about the welfare of such corporations we 
need not be oversensitive. The work of the Department 
of Commerce and Labor has been conditioned upon this 
theory, of securing fair treatment alike for labor and for 
capital, 
CAPITAL AND LABOR. 

The consistent policy of the national Government, so 
far as it has the power, is to hold in check the unscrupu- 
man, whether employer or employee; but to re- 
weaken individual initiative or to hamper or 


lous 
fuse to 
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cramp the industrial development of the country. We 
recognize that this is an era of federation and combina- 
tion, in which great capitalistic corporations and labor 
unions have become factors of tremendous importance in 
all industrial centers. Hearty recognition is given the 
far-reaching, beneficent work which has been accomplished 
through both corporations and unions, and the line as 
between different corporations, as between different 
unions, is drawn as it is between different individuals ; 
that is, it is drawn on conduct, the effort being to treat 
both organized capital and organized labor alike; asking 
nothing save that the interest of each shall be brought 
into harmony with the interest of the general public, and 
that the conduct of each shall conform to the fundamental 
rules of obedience to law, of individual freedom, and of 
justice and fair dealing towards all. Whenever either 
corporation, labor union, or individual disregards the law 
or acts in a spirit of arbitrary and tyrannous interference 
with the rights of others, whether corporations or indi- 
viduals, then where the Federal Government has jurisdic- 
tion, it will see to it that the misconduct is stopped, pay- 
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ing not the slightest heed to the 
position or power of the corpora- 
tion, the union, or the individual, 
but only to one vital fact—that is, 
the question whether or not the 
conduct of the individual or aggre- 






gate of individuals is in accord- 
ance with the law of the land. 


Every man must be guaranteed his 
liberty and his right to do as he 
likes with his property or his labor, 
so long as he does not infringe the 
rights of others. No man is above 
the law, and no man is below it; 
nor do we ask any man’s permis- 
sion when we require him to obey 
it. Obedience to the law is de- 
manded as a right; not asked as a 
favor. , 

We have cause as a nation to be 
thankful for the steps that have been 
so successfully taken to put these 
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principles into effect. The progress has been by evolution, 
not by revolution. Nothing radical has been done; the ac- 
tion has been both moderate and resolute. Therefore, the 
work will stand. There shall be no backward step. If 
in the working of the laws it proves desirable that they 
shall at any point be expanded or amplified, the amend- 
ment can be made as its desirability is shown. Mean- 
while, they are being administered with judgment, but 
with insistence upon obedience to them; and their need 
has been emphasized in signal fashion by the events of 
the past year. 


New Santa Fe Freight Houses at Kansas City. 

Improvements which the Atchison, Topeka & Santa Fe 
is making at Kansas City include two new freight houses 
for incoming and outgoing freight respectively, and the 
necessary tracks serving the buildings, with transfer plat- 
forms, team tracks, etc. .One of the illustrations shows 
the arrangement of buildings, tracks, platforms, etc. The 
starting point for laying out was the stone office building 
at Joy and Hickory streets, already standing, and which 
the outbound freight house adjoins. This house is 39 ft. 
2 in. wide and extends 700 ft. along the east side of 
Hickory street. On the opposite, or west, side of the 
street, about 300 ft. further south, the receiving freight 
house begins and extends back GOO ft. Both houses have 
cold storage rooms, and record rooms. The offices of the 
outbound house are in the old office building, and the 
inbound house has a two-story office facing on I4th street. 
The cold storage rooms for both houses are at the south 
ends. 

East of the outbound house are three transfer plat- 
forms of practically the same length as the house. 
platform has a track on both sides. There are five tracks 
on the west side of the inbound freight house, and the 
team tracks are south of the latter. There are two sets 
of four team tracks, with paved spaces 35 ft. wide be- 
tween pairs in each set. In the east set these spaces are 
650 ft. long and in the west set 600 ft. long. 

The two houses are similar in construction and ap- 
pearance. They are built of brick, on concrete founda- 
tions, and have steel roof trusses. The roofs slope from 
the track side toward the street, the difference in eleva- 
tion of the two sides being 3 ft. 6 in. The roofs are 
covered with composition roofing. For the outbound 
building the space between foundation walls is filled to 
a specified height with earth and sand, the latter forming 
the upper part. This filling is thoroughly tamped and 
leveled and 6 in. of concrete laid over it. On the con- 
crete bed 1%4-in, x 4-in, sleepers are laid 18 in. centers. 
The floor pitches toward the street 2 in. in the width of 
the house. For the inbound building the floor stringers 
are laid on 14-in. x 16-in. beams resting on piers. The 
floor of both buildings is 2-in. x 3-in. maple. 

The cold storage room for the outbound house is 22 ft. 
x 36 ft. and for the inbound house 37 ft. x 27 ft. 9 in. 
between ice receptacles. <A longitudinal section of the lat- 
ter is shown. The ice receptacles are on each side of the 
room and are charged from the floor above. In the out- 
bound house there is a single large receptacle on the upper 
floor, the storage space being below. 

The record room for the outbound house adjoins the old 
office building and is on a level with the second floor of 
the latter. For the inbound house the record room occu- 
pies the second story of the office building. 

In the outbound house there are 12 checking oflices 
ranged along the street side with an S-ft. x 8-ft. platform 
scales on each side. On the street sides of the buildings 
the doorways are closed by steel rolling doors, while sliding 
doors are used on the track sides. The transfer platforms 
are G88 ft. long, two of them being 8 ft. wide and one 
9 ft. 4 in. wide. They are floored with 3-in. x 8-in. yellow 
pine material and have a pitch of 1 in. in their width. 
There is also a platform adjoining the stone office building 
and the ends cf the transfer platforms. It is 12 ft. wide 
and 96 ft. long. Awnings are placed on both sides of 
both buildings, as shown by the cross-section 

The drawings and information were sent by Mr. C. A. 
Morse, Acting Chief Engineer. 


Bach 





Oct. 20 the first séction of the railroad which the Japa- 
nese are building in Korea from Seoul to Fusan (on the 
straits opposite Japan) was opened for traftic. 
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The American Society of Mechanical Engineers. 


The 48th meeting of the American Society of Mechan- 
ical Engineers was held in New York, Dec. 1st to 4th. 
At the end of the first day nearly GOO persons had regis- 
tered. The following officers for the ensuing year were 
elected: President, Ambrose Swasey, Cleveland, Ohio; 
Vice-Presidents, D. S. Jacobus, Hoboken, N. J., M. L. 
Holman, St. Louis, Mo., W. J. Keep, Detroit, Mich. ; 
Managers, G. I. Rockwood, Worcester, Mass., J. W. 
Lieb, New York City, A. M. Mattice, Pittsburg, Pa. 

Mr. James M. Dodge, the retiring President, made an 
address on the “Money Value of Technical Education.” 
The result of his study of this question was given in a 
chart which is reproduced herewith. The vertical scale 
represents potential values upon which 5 per cent. is 
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Curve Showing Money Value of Technical Education. 


earned for 50 weeks in a year. The horizontal scale 
gives ages beginning at 16. The chart is based on data 
obtained from a class of 160 which graduated a number 
of years ago from a prominent technical school. Obser- 
vations were also made at the works ef the Link-Belt 
Engineering Company. ‘The diagram shows that in the 
earlier years of a technical graduate’s experience his in- 
come is less than the other classes of labor. At the age 
of 19 his pay is about the same as an unskilled laborer 
of the same age; at the age of 28 his pay is about the 
same as that of a shop trained man, and at the age of 25 
his pay is equal to that of the trade school graduate. 
Beyond the age of 25, his rate of pay increases rapidly 
and is far in excess of that received by any member of 
any other group. The author concludes that prepara- 
tion pays, and that it pays in dollars and cents, and 
that even a long term of years spent in proper study 
and technical training is a good investment from every 
point of view. 

It may be stated as a truism that every man pays for 
the amount or percentage of bossing he requires, and con- 
versely, every man’s wages increase in proportion to his 
ability to act as the boss or foreman of himself and 
others. The highest wages are paid to the man through 
whose ability the largest number of other men may be 
most profitably employed. He does his work with his 
brain. Thus, on the one hand, we see manual labor re- 
ceiving small wages, and on the other mental labor reap- 
ing the highest reward. Between these two extremes 
is found every condition of human life. A_ practical 
man performs his work within the radius of his arm, 
a technical man within the radius of his brain. 

The technical training of an individual makes him val- 
uable just in proportion as his ability is manifested by 
good judgment and perception. Trained common sense 
receives the highest compensation and reaps the greatest 
reward, Mental ability to receive ideas and impart them 
properly and wisely, rearranged and grouped, is typical 
of the most brilliant mentality; a dull intellect may be 
compared to blotting paper, fit only to absorb and inter a 
heterogeneous mass of impressions. 

On Wednesday morning the report of Professor Spang- 
ler on specifications for boiler, rivet steel, steel castings 
and steel forgings, was taken up. The report was crit- 
icised because the “yield point’? had been omitted from 
the requirements. The report was referred over until 
the next meeting. 

Abstracts from 
follow: 


Is Anything 


most of the papers and discussions 


the Matter With Piece Work?—Frank 
Richards. 

This paper is a plea for the piece work system. A dia- 
gram is given with “units of wage” as ordinates and 
“units of work” as abscisse which gives a comparison be- 
tween the piece work plan, premium plan and day work 
plan. Two per cent. of the machine work in the United 


States is done under the premium plan, while 10 times as 


much is done by undisguised piece work and much more 
than half is still done by the day. The guarantee that 
prices shall not be cut is precisely as applicable to piece 
work as to the premium plan. 

In introducing this paper the author said that the man 
who is to operate a machine is in some respects compar- 
able with the machine, and no one need be offended by the 
comparison. The man must be able to do something, 
just as the machine is able to do something, by the in- 
teraction of constituent parts. No more in the man than 
in the machine can the drive be ignored. There must be 
in the man motive and impulse, just as in the machine 
there must be the rotative force transmitted to it by the 
belt. 

I have been in the habit of asking in the various shops 
that I have looked into about the matter of securing sat- 
isfactory help. I have been very generally assured that 
there is no such difficulty. Especially in the many iso- 
lated manufacturing establishments scattered through the 
various small towns of New England, and in other parts, 
where one concern, or perhaps two, are the dominating 
interest of the place, they have no difficulty in keeping 
filled with excellent workers, from the boys who emerge 
from the top of the public schools. 

Many manufacturing establishments are leaving the 
large cities, and locating in isolated towns. The mistake 
usually made is in not going far enough. Get as far as 
possible from the city and the city habits and influences, 
and then let the big concerns keep as far as possible 
from each other. In this way the best supply of material 
for the most reliable help can be secured and most rap- 
idly developed. 

We are told that you can’t get good foremen. They 
evidently are not in such demand as some would have us 
think. 1f we wanted so badly either to get them, or to 
hold them, we would be paying them more. Consider the 
value and importance of the services of a good foreman, 
especially as evidenced in the difference between a good 
one and a bad one, and then consider the satary and the 
incidental inducements that are offered to foremen to 
hold them in that line for a life occupation, and they can’t 
be wanted so much after all. Pay them better and there 
will not be so many of them climbing out over the top 
of the trade into other and more remunerative and more 
satisfactory employment. 

A week or two ago I was in the West Albany shops 
of the New York Central. They have only a single fore- 
man. ‘They have at a boring mill a loyal, educated, 
young American workman. This young man has found 
out for himself how to do what he is doing, and he has 
been his own pacemaker. He is boring steel tires for 
locomotive driving wheels. The tires come to the works 
roughly bored and turned. He bores them \4 in. to % in. 
larger in diameter, and accurately to gage. He is boring 
44 in. tires, which are about 6 in. wide, in 24 minutes 
each for the whole day’s work. This time includes the 
placing upon the machine, the setting and the taking off 
when finished. He has bored 25 wheels in 9% hours, 
which is less than 23 minutes each for the whole time. 
He has four helpers, and he keeps them busy, either at 
the machine or in bringing forward and in stowing away 
the tires. 

I need not tell the shopmen how long it should take 
to bore the babbitted boxes for car axles. They are 554 
in. in diameter in the bore with a portion cut away at 
each side, leaving about 120 deg. in each half box to be 
bored. They have usually kept two lathes going on this 
job, and they have had hard work to keep up with the 
demand. ‘The time taken for this job is 6U seconds, one 
minute, for each half box, and that gait is kept up as 
long as the supply of boxes lasts. I saw one box done in 
45 seconds, and it was done by a boy. If we are going 
to quicken shop practice I would suggest that this shop 
would. be. a good place to begin. 

The young man whom I saw boring the tires has a 
good general education. He not only has learned to read 
but he is a reader, a collector and: absorber of informa- 
tion on his own account. He is also a talker and a 
writer. He is able to tell the story of the boring of the 
tires in a style which would be acceptable in the pages 
of the best technical journal of the day or in the pub- 
lished transactions of this society. 

The thing for us to do is to encourage and not to dis- 
courage this general education, to get our raw material of 
which we are to make workmen with as much mental 
alertness as possible to begin with. 

When you get good workmen pay them by the straight 
line. Pay them for what they do and for all that they 
do, and at an equal rate for all that is done. Have no 
maximum and no minimum limits to men’s earnings. 
There is a step beyond this which we will some time 
take. We will not only accurately proportion the wage 
to the work done, but we will also recognize and make 
adjustments to compensate for the changing values, or the 
fluctuations in the purchasing power of money, so that 
the workman will be able to look upon the times of ad- 
vancing prosperity and of rising prices when they occur 
without regret or apprehension. Here are the words 
of Andrew Carnegie: “If I were asked what was the 
best service the Carnegie Company was ever able to 
render the wage-earners, next to giving steady employ- 
ment at wages equal to any, I should answer, by per- 
suading them to adopt the sliding scale, with a minimum, 
insuring living wages at its works at Braddock 15 years 
ago.” 

Modifying Systems of Management.—H. L. Gantt. 

Most of the people the writer has talked with regarded 
the various systems of shop management advocated as 
individual propositions, and approved or condemned ac- 


cording as they saw, or did not see how they could or 
could not be adapted to their works and their existing 
system of management. Many people apparently would 
like to adopt some of the ideas, but do not see how they 
can do so without making radical changes. This is due 
to the fact that few plants have in practical operation 
the basis on which the whole system depends for its ulti- 
mate success, namely a complete and accurate system 
of getting a record of all work done each day, and the 
amount of time spent in doing it. In other words a 
means of knowing in the office whether every order has 
been properly carried out or not, without actually going 
out into the shops and investigating. 


Slide Rules for the Machine Shop as a Part of the 
Taylor System of Management.—C, G. Barth. 

This paper describes in detail certain slide rules by 
ineans of which it becomes a comparatively simple mat- 
ter to determine that feed and speed at which a lathe 
or kindred machine tool must be run in order to do a 
certain piece of work in a minimum of time. The rules 
are based on the results of hundreds of tests made to de- 
termine the relations existing between the several va- 
viables encountered in machine work such as: the size 
and shape of tools, length of time tools will stand up, 
hardness of the material, diameter of work, depth of cut, 
feed, cutting speed, cutting pressure, etc. 

What Are the New Machine Tools to Be?—John M. 
Sweet. 

It can be shown that a complete box is 13 times more 
rigid against torsion and four times more rigid against 
bending than the same amount of material in the form 
of side plates and thin cross girts. It is probably from 
four to eight times more rigid than the cross girt plan 
in any form, and yet in the case of lathes, the whole 
business of whose beds is to resist torsion, only one or 
two builders have had the courage or audacity to adopt 
the box form. 

The whole tendency of the cut is to slide the work end- 
wise of the planer bed. Slots should be crosswise to offer 
greater resistance and prevent bending the bed by peening 
the upper surface, which with the springing by bolting 
down the work are the primary causes of cut ways. 

Milling machines of the planer style are constructed 
like planing machines, seemingly without a thought but 
that the conditions are jdentical, while they are not. If 
the bed of a planing machine and the table were of the 
same length, the weight of the table and the load over- 
running the end of the bed would soon wear the top of 
the bed crowning and the under side of the table concave 
to fit, and it is to counteract this tendency of gravity to 
wear them out of true that the beds ure made longer 
than the tables. With the milling machine the load is 
less, more of it in the middle of the table, because there 
is less gained by putting on small pieces end to end, and 
the down pressure of the big cutter always in the middle 
partially, if not wholly, neutralizes the tendency to wear 
out of true by gravity. When such a machine has side 
cutters or a vertical spindle, the pressure is always in 
the middle, first in one direction and then the other, ex- 
actly the reverse from the gravity action, and instead of 
the side guide of the bed being longer than the table it 
should be shorter, by just about the same amount as the 
bed of a planer needs to be longer. 

To get the best out of machines, they not only want to 
be rigid and true, but the drive must be powerful. In 
this respect a worm gear is about as perfect as can be, 
for cutting spur gear teeth spiral accomplisies about the 
same result. What appears as an objection to spiral 
teeth is end thrust against the shoulders, which does not 
amount to much, and when the shaft runs in reverse 
directions and end play in the journals is permissible, 
the journals keep in much better condition. The mention 
of a worm gear is like the flaunting of a red rag to some 
people, but it has its place and a good many more places 
than it has been used in. The claimed objection is ex- 
cessive friction and joss of power, but the results do not 
seem to justify the claim. 

The most perfect worm gear (theoretically) is a screw 
and nut, and they do waste enormously in friction, and 
in proportion to what they do they wear out the most 
of any piece of mechanism. The most imperfect worm 
gear we have (theoretically) is the Seller’s planing ma- 
chine drive, and yet they never wear out, and hence can- 
not lose much in friction. 

In the writer’s opinion two of the things which never 
need to have been invented are the Hindley worm gear 
and a machine for hobbing worm gear. Experience con- 
vinces the writer that a liberal pitch worm skewed round 
so as to properly mesh with a plain spur gear, or one 
with the teeth at such an angle as to skew the worm a 
little more will run more easily and last longer than the 
other sort. A machine driven with the worm is positive, 
and if there is any chatter it comes from elasticity in 
the spindle or the work itself. The value of lathes, par- 
ticularly those used for face plate work, is considerably 
improved by having large and short main bearings. They 
should be large to resist torsion and short to resist bend- 
ing, and the ordinary face plates are ridiculously frail. 
To get the best of a face plate it should be box section 
and as.large as will swing in the lathe. 

Owing to the rapid wear of screws the writer is con- 
vinced that a precision screw in any lathe used in manu- 
facturing is of no special value over a fairly good one. 
Wearing the screw in one place while threading a few 
hundred pieces destroys the precision in a way which no 
future use will ever correct. 

Suggestions for Shop Construction—F. A. Scheffler. 

The plan proposed was primarily designed for making 
electrical apparatus; but, of course, the same scheme 
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would be applicable to any other kind of manufacturing 
where it is desired to have a number of shops, all of 
which are easily accessible, both for business purposes 
and for delivery and shipping of material. A brief de- 
scription of the layout is as follows: 
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Radial Arrangement of Shop Buildings. 


In the center of the space available for the buildings is 
an administration building, constituting the business, ac- 
counting, and sales offices; and on the second story, the 
draughting room. This building is octagonal, or hex- 
agonal. In this case, it has been designed with a view 
of accommodating seven buildings, which radiate from 
each side of the octagon, and has one side reserved for the 
main entrance through the building. 

The end of each shop which is nearest to the adminis- 
tration building has its individual office for the foremen 
and shop clerks. The general arrangement gives each 
shop plenty of yard room; and traveling cranes, either 
worked by hand or power, could be in the yard room 
between any two of the shops, for handling raw or fin- 
ished material, 

A circular track around the administration building 
connected in front of each shop building by means of suit- 
able turntables, worked by hand or power, makes the dis- 
tribution of material between the buildings very easy, and 
the distance the material will have to travel from any 
one building to another is comparatively short. 

At the extreme outer end of each building is another 
circular track, primarily to be used for shipping pur- 
poses, and the distributing of such material as may come 
in or go out over the connecting railroad lines. This 
track runs through the end of each building; and in such 
buildings where the machinery, castings, or other goods 
are to be handled, the heavier traveling crane in that 
particular building which should run the length of the 
shop, can easily unload or load the cars. This arrange- 
ment makes it possible to go into every shop without 
having a multiplicity of tracks and switches, thus cut- 
ting up the available yard room, as is usually the case 
in ordinary plants. Jt is also possible, if there is suf- 
ficient ground available, to extend any one or all of the 
buildings, and stiJl retain the best features of the design. 


The Pitot Tube-—W. B. Gregory. 

This paper gives the theory and history of the Pitot 
tube. The writer believes that the Pitot tube is an in- 
strument by means of which fluid measurements whether 
of liquids or gases, may be made with as great accuracy 
as with any of the ordinary devices used. It is inexpen- 
sive and easy of application—is capable of being used for 
both high and low velocities and may be used to measure 
velocity of flow in pipes without materially changing the 
normal condition of flow; furthermore it is especially 
suited to many cases where other devices would be im- 
possible of application. If properly constructed it re- 
auires no rating. Results of experiments are given which 
prove the above statement. 


A Method for Determining Rates and Prices for Electric 
Power.—F. B. Perry. 

The author presents a plan for paying for electric 
power, that is equitable for both parties under all con- 
ditions. He criticizes the usual form of schedules and 
shows that an electric company makes more profit at some 
places in the schedule than at others; and on that ac- 
count could furnish certain amounts of power gratis. 


The customer might watch his meter and_ so 
adjust his consumption of current as_ to. bring 
about a substantial decrease in his bill for the 


month. For example, he might install a few extra ma- 
chines that would not only serve to increase his product 
but would also be the means of diminishing his bill. As 
an extreme case, the use of one additional kilowatt would 
bring about this resuit. It also might prove economical 
to burn electric lights during the day in order to increase 
the current consumption. 

It is within the consumers jurisdiction, by the terms 


arco wie > 


4 


of his agreement, to use power advantageously with a ~ 


resultant financial loss to the electric company. While 
such a procedure may be perfectly legitimate, it would 
be fairer to all concerned to prevent contingencies of this 
kind from arising, and at the same time to provide a sys- 
tem of rates which would be to the mutual interests of 
both parties. 
The Pressure Temperature Curve of Sulphurous Anhy- 
dride (S O,).—E. F. Miller. . 

The use of sulphurous anhydride as one of the working 

vapors in the “binary heat engine” or “waste heat engine” 


Pressure 





Temperature 
Pressure-Temperature Curve of Sulphurous Anhydride 
(SO:). 


has made evident the need of more complete tables of the 
properties of this vapor, especially at the high pressures. 
The accompanying diagram shows the results of tests 
made at the Massachusetts Institute of Technology. 


Construction and Efficiency of a Fleming Four-Valve 
Engine Directly Connected to 400 K.W. 
Generator.—B. T. Allen. 

The purpose of this paper is to describe the general 
construction of, and the results obtained from a new 
type of four-valve stationary engine, the efficiency of 
which seems to exceed that obtained from much more 

elaborate construction. 

Its nominal capacity is 500 h.p. at a speed of 150 r.p.m, 
150 Ibs. pressure at the throttle and 26 in. vacuum. The 
cylinders are so proportioned as to give the high ratio 
of 1 to 7.33. 

No steam jackets are used, but a vertical] tubular re- 
heating receiver is placed in the steam passage between 
the two cylinders, steam being admitted to the high pres- 
sure cylinder through triple ported valves of the Corliss 
type working in chilled iron bushings, the governing being 
accomplished by a centrally balanced inertia shaft or 
wheel governor. This governor is so constructed that it 
is practically balanced in all positions, being made with 
two inertia arms, the centers of gravity of which move 
in harmony with each other about the center of rotation, 
the balancing feature avoiding surging or violent action 
under all conditions of operation. This operates, by 
means of bell cranks, the steam admission valves of the 
high pressure cylinder only, and is so arranged as to 
decrease the !ead at the earliest point of cut-off. The 
steam valves of the low pressure cylinder are controlled 
by a fixed eccentric, so arranged that the cut-off in that 
cylinder can only be varied when the engine is not run- 
ning, and remains constant, under all conditions of load 
and pressure. ‘he exhaust valves of both cylinders are 
of the Corliss type operated by a single eccentric through 
the medium of a peculiar arrangement of rocker arms and 
bell cranks. 

The following table is a condensed report of the general 
results obtained under the varying conditions of load and 
pressure : 


jects the cylinder walls to much less pressure from the 
pistons, reducing the friction to a minimum. During the 
first half of the working stroke the average pressure of 
the piston on the walls of the cylinder is 100 Ibs. per sq. 
ft. of surface. The bent lever beam also gives the least 
pressure against the walls of the cylinder during that part 
of the working stroke when there is the highest speed of 
the piston, and also facilitates the lubrication of the 
piston and the piston connecting rod pins. 


Standard Unit of Refrigeration—J. C. Bertsch. 

The author discusses the theory of ice making machines 
and presents a standard unit for rating such machines. 
The units proposed were criticized in the discussion of 
the paper and the matter was left in the hands of the 
committee of the society which will confer with builders, 
etc., and report at a future meeting. 

A Series Distilling Apparatus of High Efficiency.—W. 
F. M. Goss. } 

This apparatus was described in the Railroad Gazette, 
June i9, 1903. In discussing his paper the author said 
that an estimate of the cost of distilling water by means 
of the apparatus depends somewhat upon local conditions. 
For each dollar cost per ton of coal, a seven chamber 
apparatus of the high-pressure type requires 7.1 cents 
worth of fuel per thousand gallons of water distilled. As- 
suming such an apparatus to work 300 days in the year, 
and to cost three dollars per foot of tube surface, the 
interest and depreciation charges at 10 per cent. the first 
cost amount to something less than 6 cents per thousand 
gallons, making the total cost of distilled water, exclud- 
ing attendants, 13 cents per thousand gallons. <A general 
statement of these facts is as follows: 

Cost in cents per thousand gallons = 7.1 x cost of coal 
per ton in dollars + 6. 

Since the apparatus requires no cooling water, no costs 
can arise on this account, a fact which, under some con- 
ditions of service, gives the series apparatus an import- 
ant advantage over others of more simple form. 

The following tabulated statement constitutes a more 
elaborate presentation of the facts affecting cost as based 
upon an apparatus of a thousand gallons per hour 
capacity : 

1. No. evaporating chambers.. Bs 7 10 
2. Gailons water distilled per 
year assuming 300 working 


days of 24 hours each..... 7,200,000 7,200,000 7,200,000 
3. Pounds coal per year...... 1,670,000 1,019.000 790,000 
4. Cost of coal at $1 per ton. $855.00 $510.00 $395.00 
5. Area tube surface in plant, 

Mitdudcad@andadeaaxauewd 770 1,392 1,914 
6. Cost of complete plant on 

basis of $3 per ft. of tube 

MUNERCE Ss ok cigecedec suas $2,210.00 $4,176.00 $5,742.00 
7. Annual interest and depre- 

ciation, 10 per cent...... 221.00 417.00 575.00 
8. Annual total cost, excluding 

SOLOIOMOR ss: 6 5 coecadenued 1,076.00 927.00 970.00 


9. Fuel cost per 1,000 gallons 
for each dollar cost per 
ton of coal, cents........ 11.8 7.1 5.5 
10. Interest and depreciation 
charges per 1,000 gallons, 
CO ic cneeendiwsqueness 3.1 5.7 7.9 
11. Fuel, interest and deprecia- 
tion per 1,000 gallons, coal 
at $1 per ton, cents...... 14.9 12.8 13.4 
12. Fuel, interest and deprecia- 
tion per 1,000 gallons, coal 
at $2 per ton. cents...... 26.7 19.9 18.9 
13. Fuel, interest and deprecia- 
tion per 1,000 gallons, coal 
at $3 per ton, cents...... 38.5 27.0 24.4 
Air Motors and Air Hammers.—Maz H. Wickhorst. 
The apparatus and methods below are those used in 
some extensive tests of air-drill motors and air hammers 
made by the Burlington in its laboratory at Aurora, III. 
The tests were made for the purpose of determining the 
air consumption, horse-power, stalling load of motors, 
number and force of hammer blows, ete. The general ar- 
rangement of the apparatus is shown in the accompany- 
ing diagram. 
The air used for making the tests was obtained from 
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A Compact Gas Engine; Beam Type.—C. H. Morgan. 

This engine operates on the two-cycle principle with 
an explosion at every downward stroke of the piston. 
Two compressors, one for gas and one for air, furnish the 
engine with its charges of gas and air, and provide air 
for scavenging. The exhaust is through ports in the 
cylinder which are uncovered by the piston near the end 
of its downward stroke; thus avoiding the use of water- 
cooled exhaust valves and the mechanism which would 
be required to operate them. It can also be operated on 
the four cycle system by slight changes. 

The engine has been designed with special reference 
to the use of blast furnace and producer gases. The 
working beam type of engine and bent lever beam kLave 
been chosen for the following reasons: 

It allows the cylinders to be placed upright, the bal- 
ancing of the pistons and their connecting rods; it sub- 


the shop supply, which was generally about 60 or 70 Ibs. 
As we desired pressures varying from 60 to 120 lbs., we 
stepped up the pressures by pumping the air through a 
9-in. Westinghouse pump which had the air cylinder 
bushed. to a diameter of 7 in. This bushing was neces- 
sary as the steam pressure at the laboratory is only 
about 60 Ibs. The air was then pumped into reservoir 
No. 1, with ordinarily a pressure of 140 or 150 Ibs. 
From here the air was allowed to flow into reservoir No. 
2, where it was maintained at any pressure desired by 
means of a reducing valve, which was a regular 1-in. 
Westinghouse air-pump governor, An oil cup containing 
a thermometer was screwed into reservoir No. 2, and was 
used to determine the temperature of the air supplied to 
the tool. Another thermometer was also used to note 
room temperature. d 

From the reservoir No. 2 the air passed through a high- 
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pressure meter made by the Equitable Meter Company, 


Pittsburg, Pa., and in construction is similar to an ordi- 
nary gas meter, the air alternately filling out and ex- 
hausting from leather bellows. From here the air was 


to the tool to be tested, through a 2-in. pipe 
and 14%4-in. hose. At the point where the air was deliv- 
ered to the tool we had an expansion joint consisting of 
a 2-in. T, with an internal diameter of about 244 in., in 
which we determined the pressure by means of a gage 
Care was taken that between the point where the pressure 
readings were taken and the tool to be tested, there was 
no contraction in the supply pipe smaller than the open- 
ing into the tool under test. 

For the purpose of calibrating the air meter we used 
the ‘tank as shown. This tank had a gage glass its full 
length, and its cubie capacity was determined for each 
5 in. on the glass by weighing the water. 

The records of time, revolutions of motor, air consumed 
and strokes of hammer obtained autographically. 
The records were obtained on glazed manilla paper 14 
in, wide, moving across the table under electro-magnetic 
pens. The driving mechanism of the paper consisted 
of an air motor and suitable gearing. The electro-mag- 


delivered 


were 


(in the form of solid oxides) and aluminum. When this 
mixture is ignited the entire mass fuses at a temperature 
equal to that of the electric are. In the crucible after 
the reaction there are two layers. ‘T'he bottom one is pure 
metal of equal weight to, but occupying only one-third of 
the space of, the top dayer which is now oxide of alum- 
inum, or corundum. 

One of the principal uses of “Thermit” is for welding 
rails. The accompanying diagram shows the form of 
mold used in bonding the joints of a third rail. Inter- 
esting examples of its use for welding pipes, etc., were 
given. This process has been successfully used in re- 
pairing engine shafts, locomotive driving wheel spokes. 
stern posts of ships, etc. 








Signaling at Phillipsburg and Easton. 


WITH AN INSET. 

The Lehigh Valley Railroad has recently installed ‘‘all- 
electric’ switch and signal plants at Phillipsburg, N. J., 
and Easton, Pa., adjoining each other. Over this part of 
the line there is moved a heavy through traffic, and the 
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Arrangement of Apparatus for Testing Air Hammers and Motors. 


nets actuated stylographic pens feeding red ink. One 
of the pens was actuated by a clock, making a contact 
every five Another was actuated by the air 
meter, a wiper making contact with the teeth of one of 
the gear wheels in the recording mechanism and each 
contact representing about 4 cu. ft. of air. The third 
pen was used to record the revolutions of the motors by 
arranging a wiper and a simple gearing, so as to make 
a contact every five revolutions of the socket for holding 
the drill. 

For testing motors the load was applied by means of 


seconds. 
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Sketch Showing Method of Welding Third Rail with 
“Thermit.” 


a prony friction brake, the 
by means of a wiper making contact every five revolu- 


revolutions being recorded 


tions. 

For testing hammers, the hammer was allowed to strike 
upward against a known weight adjusted to the size of 
the hammer and to autographically record the distance 
the weight was lifted. The weights varied from about 
40 to 150 Ibs., and the vertical lift was multiplied eight 
times on the record. The time and air consumption were 
recorded as above described. 

After obtaining the results of test, three curves. were 
plotted as follows, in each case the pounds gage pressure 
being plotted as abscisse and the following as ordinates: 
foot pounds per blow, cubic feet of free air per minute 
per horse-power and. horse-power. 

Alumino-Thermics.—Dr. Hans Goldschmidt. 

This is the title of a lecture given in the auditorium 
Stevens Institute of Technology by Dr. Gold- 

The lecture was illustrated by demonstrations 


of the 


schmidt. 


ef the uses of “Thermit” which is a mixture of oxygen 


local work includes making up of passenger and other 
trains; delivering coal to the Morris & Essex Canal and 
interchanging traffic with the Pennsylvania, the Central 
Railroad of New Jersey, the Delaware, Lackawanna & 
Western and the Lehigh & Hudson River Railroads. 

The plants are separated by the Delaware River, which 
is crossed by an iron bridge, 1,200 ft. long; the Phillips- 
burg plant being located on the east shore and the Easton 
plant on the west shore. Conditions are such as to make 
it desirable under certain conditions to work both plants 
as a unit. 

Tracks marked 1 and 2 on the diagram are the west- 
bound and eastbound main, respectively; and track 4 is 
used for movements in both directions, principally’ for 
shifting purposes. In addition to the westbound move- 
ments on track 1, this track is used for movements in the 
opposite direction from Easton to the Central and the 
Lackawanna and to the westbound freight yard at Phil- 
lipsburg. 

The apparatus is that of the Taylor Signal Company, 
worked from storage battery. At Phillipsburg there is a 
56-lever frame having 50 active levers and six spare 
spaces, operating 17 switches, 11 derails and 25 signals. 
At Easton, a 32-lever frame is provided, having 25 active 
levers and seven spare spaces, operating 10 switches, one 
derail and 14 signals. Current for the Phillipsburg plant 
is supplied from 55 No. 31 Willard cells, 100 ampere- 
hour; and at Easton from 55 No. 27 cells, 60-ampere 
hour. The batteries when fully charged provide power 
for a period of five days; and 7/,, of the current is used 
for lights, bells, indicators and semi-automatic and auto- 
matic signals. The balance, /,,, is for working the in- 
terlocked switches and signals; or an average of 270 lever 
movements per ampere-hour. The charging outfit con- 
sists of a 5 h.p. Fairbanks & Morse gasoline engine and 
a 21% k.w. generator, located in the basement of the 
Phillipsburg tower. In this basement there is a switch 
board with a complete set of switches and meters, so ar- 
ranged that both plants can be charged separately, or both 
at the same time. In an emergency, both plants can be 
operated from either battery or from the generator. The 
necessary switching apparatus is also provided to furnish 
current for the control of three two-arm electro-gas sig- 
nals, situated on the Delaware River bridge. As _ before 
stated, current is provided also for indicators and bells in 
both towers to announce the approach of or presence of 
trains within certain limits; 11 semi-automatic signals; 
electric locking for single-track protection and electric 
lights in the towers. 

Track circuits are provided on tracks 1 and 2 and to 
Signals 48, 50 and 58 on the connection te the Central 


and the Lackawanna. The track circuits are carried 
through the grade crossing, east of the tower, instead of 
cutting out as is customary. The semi-automatic signals 
are of the all-electric type (normally at stop) and their 
controlling circuits are so arranged that a train must be 
approaching either the distant or the home before the 
signals can be set by the leverman’'to the proceed posi- 
tion. These signals are returned to the normal position 
automatically, being controlled by track circuit until the 
next signal in advance is reached. Switches 30 and 34 
are situated in the station platform where detector bars 
cannot be safely operated; and therefore a special circuit 
is arranged, whereby the position of these switches can- 
not be changed after a train has passed signal No. 1 or 
dwarf signal 47. The two-arm signals A, B and C on 
the Delaware River bridge are of the Hall electro- 
gas type, normally at stop. These are positive signals, a 
horizontal blade holding a train indefinitely. 

A train approaching Phillipsburg from the east on 
track 1, is protected by the automatic electric block until 
it passes’ semi-automatic signal No. 1. Automatic block 
signal No. 753 situated east of signal No. 1 (not shown) 
has a distant on its mast which indicates the position of 
signal No. 1, being controlled by a circuit breaker. 

The automatic block protection is carried through these 
interlocking plants on track 1 as follows: Signal No. 1 
protects to signal No. 44; signal No. 44 to electro gas 
signal C; signal C to signal No. 6 (at Faston) ; signal 
No. 6 to automatic electric block signal No. 761. Home 
at C and home at 44 must be at “proceed” before the 
distant on mast at 44 can indicate proceed: if the track 
conditions are proper for automatic block signal No. 761 
to indicate proceed and home at 6 is at proceed, the 
distant on mast C will indicate proceed. Distant on 44 
is operated by a motor, the current being taken from the 
storage batteries. 

In addition to the above, trains coming from the Cen- 
tral of New Jersey and the Lackawanna or from west- 
bound freight yard to track 1 are protected bv semi-auto- 
matic signals 48, 50 and 58 until they pass signal No.-6 
at Easton. 

When track 1 is to be used for eastbound movements 
from Easton the leverman at Phillinsburg sets up anv 
route specified by the leverman at Easton, after which 
Phillipsburg locks this route. with a snecial lever, the 
operation of which unlocks a special lock lever in the 
Easton machine. The special lock lever at Easton must 
be operated so as to protect the route set up by Phillins- 
burg: after which Easton can set semi-automatic signal 
No. 12 or No. 19 to the proceed position. Track circuits 
control the special lock lever at Easton: also signals 12 
and 19, and derail No, 45 near Phillipsburg station, until 
a train has cleared the track section at signal 48, 50 or 
53. . 

A train approaching Easton from the west is protected 
by the automatic electric block as described for the west- 
bound movement on track 1.. The automatic block pro- 
tection is carried through on track 2 as follows: Signal 
No. 20 protects trains to electro gas signal A: signal A 
to electro gas signal B: signal B to signal No. 40: signal 
No. 40 protects to automatic electric block signal No. 762. 


. Home at B and home at-.A must be at proceed before 


the distant on mast A can indicate proceed: if the track 
conditions are proper for automatic block signal No. 762 
to indicate proceed, the. home at No. 40 must be at pro- 
ceed before the distant on mast B ean indicate proceed. 

Fig. 2 shows the wiring of a part of the line. that at 
the Phillipsburg end. It will be noted that both tracks 
are equipped with track sections, with which to control 
the semi-automatic signals, dwarfs and switches. In each 
track section there is a 4-ohm relay (marked B) which is 
placed at the outgoing end, and a 16-ohm (marked F') at 
the entrance to the section. This last named relay is 
provided to insure absolute protection and guard against 
improper indications due to sluggish action of relays, 
fused contacts or interference from currents emanating 
from other sources than the track battery. 

In order that a clear understanding may be had of the 
control of the semi-automatic signals, we will consider the 
operation of signal No. 1 (shown on bracket post at extreme 
left of Fig. 2). A train approaching from the east hs 
already before it passed signal No. 753 4.000 ft. in the 
rear of signal No. 1, opened the circuit which is conne ted 
through the coils of 16-ohm relay F at signal No. 1 
having a back contact, and also through a 250-ohm hell 
and a 50-ohm indicator in the tower, thereby announcing 
to the levermen the approach of a train to the distant 
signal for signal No. 1 and making it possible (by the 
opening of the circuit through the 16-ohm relay and clos- 
ing the slot circuit) to set signal No. 1 to the proceed 
position. While a train is between the automatic block 
signal and signal No, 1, the 4-ohm relay (B) at signal 
No. 1 is de-energized: this also is necessary to the intes- 
rity of the circuit which clears signal No. 1. This 4-ohm 
relay B when open breaks the circuit to indicator S in 
the tower, thus indicating the presence of a train between 
the automatic block signal and signal No. 1. 

Semi-automatic signal No. 1 is operated by a motor, con- 
trolled in the usual manner. The slot is controlled as fol- 
lows: If the track is unoccupied between signals 1 and 44 
and all relays are normal, the armature will be attracted 
(provided a train is approaching as previously described ) 
because current is delivered from the storage battery 1 
tower to wire 1 through lamp resistances 101 (two 16- 
¢.p., 110 volts) to slot magnets (35 ohms) through front 
contact of 16-ohm relay, F?, through back contact of 16- 
ohm relay F, and back contact of 4-ohm relay, B (all 
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situated at signal No. 1) through circuit breaker on de- 
rail 4, through front contact of 4-ohm relay B at baggage 
room, through front contact of 4-ohm relay B at signal 
44 to the common wire. The extra cut in the track at 
baggage room is provided to control the position of the 
two switches at the left, marked with the rectangular 
outline; this is accomplished by breaking the common 
wire for these switches through a front contact on the 4- 
ohm relay, B, at baggage room and by putting a front 
contact on 16-ohm relay F? at signal No. 1. 

Wire A is the contro] leading from the upper arm of 
signa] No. 40 to the switch control box at the facing point 
switch at which point this signal is selected for two 


locking, to automatically open certain functions in case 
of a cross; and H is a binding post on relay G, from 
which several circuits take the common battery return 
wire from the storage battery. 

The binding posts at I are at the bottom of a power 
distributing board from which numerous circuits are dis- 
tributed, most of them lighting circuits; J is the out- 
line of the power board, 

Wire K leads to the distant indicator and bell (west- 
bound) and indicates to the levermen the approach of a 
train to signal No. 753. Wire L is the track indicator 
which announces the presence of a train between auto- 
matic block signal No, 758 and semi-automatic signal No. 


or 43.7 miles shorter than the present line between these 
points. It is almost a tangent, being by computation but 
1,708 ft., or .30 mile longer than an air line. The maxi- 
mum grade is 21 ft. per mile, and the maximum curvature 
is 1144 deg., as against a maximum grade of 89 ft. per 
mile, and a maximum curvature of 10 deg. on the present 
route; ‘The highest elevation reached is 4,517 ft., com- 
paring with an elevation on the old line of 4,907 ft. over 
Promontory Mountain. The line as built, runs from 
Ogden to the shores of the lake, crossing to Promontory 
Point on an embankment and trestle, and passing through 
a heavy cut on the promontory proper. There it crosses 
the main part of the lake on a trestle to Strong’s Knob, 











Looking West—Promontory Point in the Distance. 


routes. Wire B is the common wire for the interlocking 
through this vlant. It is .165 in. copper wire with °/,, 
in. wall insulation, one braid. 

Wire C is the control for the lower arm of signal No. 
40 and is taken to the common wire at the switch box 
at the facing point crossover, at which point this blade 
is selected. 

Wire D is the connection to semi-automatic signal No. 
40, and after it breaks through the facing point crossover 
and is taken through the derail just east of that point 
before it breaks through the B or 4-ohm relay, at auto- 
matie block signal No. 762, where it returns to the com- 
mon wire. This semi-automatic signal is controlled by 
the track circuit between signal No. 40 and automatic 
block signal No. 762. 

Wire E is the semi-automatic wire from signal No. 40 
through the various relays at that signal through the 
switch box on the facing point crossover just east of No. 
40. Semi-automatic signal circuits are taken through 
facing point switches so as to protect against danger if 
the points are partly open, in which event the signals 
would not clear. : 

Wire F is a battery wire which is fed from the bus- 
bar of the interlocking machine in the tower, and is used 
to operate several of the gas signals as well as the distant 
signal on post No. 44. 

Relay G is in the inter- 


control circuit of the 
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1; MandN are the corresponding indicators for eastbound 
movements. ‘The lamp resistances at O are in the various 
indicator circuits, between the storage battery and the 
indicators so that at no time shall these indicators receive 
over .090 amperes of current. 

Symbols like C B S at signal No. 1 indicate circuit 
breakers attached to the signal arms. When a signal 
has reached the proceed position, the circuit is here 
broken and the Taylor motor is thereby stopped. 

The indicators or annunciators in the tower are oper- 
ated by current taken from the storage battery through 
a resistance made up of two 82.c.p. and three 16 c.p. 
110-volt lamps. The wires shown on the bottom of the 
plan are the circuits controlling the Taylor apparatus: 
these are placed in hard pine trunking. The wires shown 
nearest to the tracks are the circuits controlling the auto- 
matic block signals; these are strung on poles. 








Ogden-Lucin Cut-Off. 


The Ogden-Lucin cut-off of the Central Pacific across 
Great Salt Lake, was formally opened on Nov. 26. Al- 
though much has already been published about this cut- 
off, a general description of the work and the changes in 
alinement, grades, and curvature will be given here. 

The cut-off between Ogden and Lucin is 102.9 miles long, 
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General Plan, Showing Old and New Lines Between Ogden and Lucin. 








Looking East—Permanent Track Showing Sand Bag Construction on the Right. 


and passes over the Great Salt Lake desert to Lucin. 
There is a fall of 81 ft. from Ogden to the east shore of 
the lake, but the line across the lake itself is nearly on 
a tangent. The rise from the west side of the lake to 
Lucin is 800 ft., but this is quite gradual until with.:: 
a few miles of Lucin, where the maximum grade of 21 
ft. per mile is encountered. The cut-off saves approxi- 
mately 3,919 deg. curvature and 1,515 ft. vertical grade 
over the old line. 

Work was started at both ends of the cut-off in March, 
1902, and the section from Ogden to the east shore of 
the lake was completed in June of the same year. On 
this portion of the line there are two steel bridges and 
44 openings with masonry or pipe culverts. Excavations 
were made for these about 100 ft. long, 12 ft. wide and 
13 ft. deep. In the bottom piles were driven and sawed 
off 12 in. above the bottom of the excavation. Concrete 
was then placed around and on top in cuurses 8 in, thick, 
and the whole tamped to a water face. 

From the lake shore west to Promontory Point, a dis- 
tance of 8144 miles, the road is built on an embankment 
and trestle. ‘This trestle stands about 15 ft. above the 
water and is built of piles driven in pairs and connected 
with heavy stringers and cross pieces. Part of this tres- 
tle work is only temporary, having been built for the pur- 
pose of facilitating the construction of the embankment. 
This has now been filled in with gravel protected 
with rip-rap, ‘The line crosses Promontory Point through 
a deep cut about 4% miles long, and then passes over to 
the west shore of the lake on an embankment and trestle. 

The construction of this trestle necessitated the use of 
seven tug boats and a stern-wheel steamer, “The Promen- 
tory,” which was built especially for the work. It was 
originally planned to build 144 miles of trestle per week 
but, owing to the delay in obtaining material by rail 
the greatest amount of trestle built in one week was a 
little over cne mile. There are 11.1 miles of permanent 
trestle on the cut-off, and 11.84 miles of temporary trestle, 
but this latter is being rapidly filled in, as stated above 
‘he permanent trestle is nearly all in water from 30 ft. 
to 34 ft. deep at the present level of the lake, while the 
temporary trestle is located in water from a shallow 
depth to a depth of 27 ft. Notwithstanding the ditticulty 
encountered in building the cut-off, the work has been 
attended by less loss of life than is usual in building an 
equal mileage of ordinary railroad. There has been no 
loss of rolling stock, as erroneously reported by the daily 
press, and the reports that the company encountered va- 
rious sink hojes and quicksand are unfounded. There 
were a few places where the lake bottom was quite soft 
and the bank settled so that it was necessary to,dump a 
large amount of rock into the water at these points in 
order to obtain a firm foundation. 


The Rough Handling of Cars in Switching. 
Mr. Chas. Waughop, Chief Joint Car Inspector at 
East St. Louis, Ill., read a paper at the November meet- 
ing of the St. Louis Railway Club giving what he con- 
siders the causes of the present excessive breakage of 
freight cars. Included in these were: The Interstate 
Commerce Commission; the M. C. B. Association; the 
20th century locomotive and freight car; the air-brake; 
overloading cars; improperly-cleaned switching yards. 
He went back 30 years, when freight cars were built 
of wood, were 28 ft. long, with journals 3% in. x 5% 
in., capacity 24,000 Ibs. and light weight 16,000 lbs. 
The locomotive at this time was about on a par with 
the cars; that is, one could with exertion handle 20 cars. 
The principal expense for breakage and maintaining 
cars was the draft rigging, draw-bars, journals and jour- 
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nal bearings. The expense, however, was reasonably 
light, except that the hot-box expense was far greater 
then than at present. Train crews and switching crews 
were held responsible for careless handling of cars, and 
were required to pay for breakage where the investiga- 
tion showed carelessness. 

The next change in car equipment was still in the 
Cars were lengthened to 30 ft.; journals 
were 314 in. x 6 in., drawbars strengthened to about 
150 lbs., and the capacity marked to 30,000 Ibs. The 
locomotive made but little change and breakage dimin- 
ished considerably. The next change made the cars 32 
ft. to 34 ft., 3%%4-in. x T-in. journals, drawbars 175 to 
200 Ibs., and capacity 40,000 lbs. There was still not 
much change in the locomotives, and breakage was re- 
duced to the minimum, 

The capacity of cars was raised in the eighties to 
60,000 lIbs., and from that it went on up to 80,000, 
100,000 and 110,000 Ibs.—our present 20th century car. 
‘he principal weakness in cars from 1873 to 1903 has 
been in the draft riggings, and it remains for present 
practice to be strengthened to withstand our present 


seventies. 


would be if the breakage was chargeable to the company 
doing the damage. 

The 20th century locomotive is capable of doing almost 
any kind of damage to the old wooden cars, of which 
we still have many thousands in service. The modern 
steel car stands a better show, but when broken the 
expense for repairs is far greater. I have often thought 
that the engineers on our modern locomotives are either 
ignorant of the immense power they control, or are in- 
different to the damage they cause by careless handling 
of their engines. 

Improperly cleaned switching yards is a factor in ex- 
cessive breakage. Where debris, such as coal, draft rig- 
ging, car doors, rails, car wheels, etc., is allowed to accu- 
mulate, is it any wonder that switchmen refuse to risk 
their lives trying to field a car running at high speed, 
knowing that they are liable to stumble at every step? 

Overloaded cars have much to do with present-day car 
damage. I have always considered it an insult to the 
M. C. B. Association to overload a car. It seems to 
me that where railroad companies permit shippers to 
put on in some cases 10 tons more than the marked 


75-ft. Concrete-Steel Arch on the Burlington. 


The Chicago, Burlington & Quincy is building over Big 
Rock Creek, 51 miles west of Chicago, a concrete-steel 
arch of 75 ft. span which will be the longest structure 
of the kind on its line. It will replace a steel structure 
built in 1881, which has become too light for present 
traffic. The steel bridge consists of a 95-ft. double-track 
Geck truss span with deck girder approaches at each end 
consisting of one 24-ft. and two 32-ft. spans. The super- 
structure of the main span of this old structure rests on 
masonry piers built on a pile foundation. The approach 
girders start from masonry bank blocks, and are carried 
on trestle benis resting on shallow caissons on a concrete 
bed laid over piling, the depth of caisson and bed being 
10 ft. 1 in. 

While the arch is being built, traffic is carried on over 
the steel bridge, which will remain undisturbed until 
the arch is completed. Its relation to the arch is shown 
in the drawing, the outline of the span and one approach 
being given in dotted lines. The arch is built up around 
the members of the steel span, openings being left in the 
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Big Rock Creek Arch from the East End. 


modern locomotives. The breakage on freight equipment 
during the last three years has steadily increased until 
to-day it is a wonder that railroad companies can show 
a surplus and maintain their equipment. 

The Interstate Commerce law has contributed its share 
to present-day breakage. It compelled railroad com- 
panies to equip all cars with safety appliances, such as 
automatic couplers, air-brakes, grab-irons, etc. With 
the advent of the coupler and the air-brake commenced 
the excessive breakage. 

The M. C. B. Association, about seven years ago, 
adopted what was known as the “Chicago agreement” 
for the interchange and settlement for car breakage. 
This agreement has made car owners responsible for, 
and therefore directly chargeable with, most of the break- 
age to-day. No matter where or how the breakage oc- 
curs, the M. C. B, Association has by these rules re- 
duced discipline among the switchmen and engineers to 
the minimum, railroad companies not being so particular 
in their investigations of car breakage, knowing that 
the other fellow will have to pay the bill. The engineers 
and switchmen are generally as well posted on this fea- 
ture of the rules as the car department. The rules have 


a tendency to make switchmen more careless than they 


capacity, they say to the M. C. B. Association: “You 
don’t know your business; we know more about the 
strength of wood and metals than you do, and we will 
load them to suit the transportation ideas.” Railroad 
companies should mark all cars with their limit capacity, 
and when a shipper goes beyond that marked limit, all 
excess should be confiscated by the railroad and sold for 
the benefit of the car department. 

There are a great many switchmen who have the in- 
terest of their respective companies at heart. The break- 
age of car equipment with them is generally caused by 
accidents beyond their control. A switchman of this class 
receives the same compensation as a careless switchman 
who causes more damage to equipment than his salary 
amounts to many times over. The unions are wrong in 
forcing railroad companies to pay all switchmen the same 
salary. Merit alone should govern the maximum wage. 








The city authorities in London have adopted a novel 
method to stop overcrowding on street cars. Finding that 
the arrest and fining of conductors was insufficient, they 
are now resorting to the arrest of passengers, including 
women, whom the magistrates fine for “aiding and abet- 
ting” conductors in violating the anti-crowding law. 
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View Under Bridge Showing Boxing Around Members 
of Old Bridge. 


concrete for these members, as shown in the plan view 
and in the section through the crown. When the stee! 
span is taken down these holes will be filled with con- 
crete. One of the engravings shows the centering for the 
arch. The falsework will not be built until the arch is 
completed and will be carried by the arch, bosses or steps, 
which may be seen in the drawing, being formed on the 
extrados for the sills of the intermediate bents. 

The new structure consists of the 75-ft. arch and con- 
crete wing walls at each end 55 ft. 5 in. long and 10 ft. 6 
in. thick at the bottom, where they adjoin the spandrel 
walls of the arch and decrease by successive steps on the 
inside to 3 ft, 2 in. thick at the top. Opposite walls are 
tied together transversely by concrete-steel ties, a detail 
of which is shown. They are square in section, 1 ft. 6 
in. on a side, and contain two angles 4 in. x 4 in. x % 
in., 41 ft. long. At each end a gusset plate 221% in, x 
86 in. x 2 ft. 3 in. is riveted to the vertical legs of the 
angles and at the outer vertical edge of the gusset plate 
are riveted angles 2 ft. 3 in. long, one on each side. This 
construction provides a secure anchorage in the wing 
walls. There are nine ties at each end, or 18 in all. 

The arch is designed for a loading of 1,000 Ibs. per 
sq. ft., on the basis of the concrete alone, the steel not 
having been taken into account in the calculations. It is 
a three-center arch, 3 ft. thick at the crown and 44 ft. 
wide. Its abutments have been built around the ma- 
sonry piers of the old steel bridge, additional piles hav- 
ing first been driven to enlarge the foundation. The ele- 


























DrceMBER 11, 1903. 


THE RAILROAD GAZETTE 


887 


























°° 000 
oo »mO Oo 
°° ayo 
OO, ogo 
oo »og0 
oo 930 
oo ado 
oO; ogo 
°° 2570018 
aos aoq°? 
oo »oOg0 
oO f, 2090 
oo TOYO ® 
COgog0ccC4O 
COP s9900040 
oo openene) o 2 Go 
0°00 © ° 
oe) 





Plan 


and 


(; en = 









_____ Base of Pail £1.100.0 





--- 566*—-- 


~--------- 490% 


Elevation of Finished Arch Showing Piling in Foundations—Big Rock Creek Arch, 
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Side Elevation of Concrete Arch Centering and Temporary Trestle Used for Filling In. 


vation of the structure shows the inner faces of the ma- 
sonry piers to be notched out to give surfaces at right 
angles to the thrust of the arch, with %-in. corrugated 
bars 4 ft. long-set in cement in holes drilled 2 ft. into 
the masonry, 4 ft. centers. This scheme has. not been 
carried out in the work. Instead, only every other course 
of the masonry was notched, with the thrust surfaces 
































Details of Arch and Wing Walls. 


made horizontal, instead of receiving the thrust normally. 
the result being a wedging action which is thought to 
be better. These notches do not extend across the face 
of the pier in all cases. On some of the courses a plan 
view of the notching has the appearance of serratures 
running across the face of the pier, and in each serrature 
three short bars are laid horizontally and fan-shaped, as 
the concrete reaches that level. 

Double rows of corrugated steel bars are placed par- 
allel to the intrados and extrados of the arch, 4 in. and 
6 in. from the surface respectively, and set 6 in, centers 
alternately on opposite sides of the transverse bars, 
which are spaced 2 ft. centers. The longitudinal bars, 











Center of Arch 






































Vertical Section Through Center of Arch Centering. 


both upper and lower sets, are % in., and the transverse 
bars are % in. The upper. main bars are anchored in 
the old masonry piers by drilling in 4 ft. and setting the 
bars in cement. The dotted lines in the illustration which 
give these bars the appearance of extending through the 
pier, represent only those bars which are in the cement 
adjoining the up-stream and down-stream faces of the 
Dier. 

The spandrel walls are tied to the arch by %-in. bars 
at 2 ft. centers. The longest bars in the lower system 
in the arch are 24 ft. and in the upper system 26 ft. 
There are 6,588 lineal feet of %-in. bars and 24,046 ft. 
of %-in, bars used in the structure. The ring of the arch 


is to be of 1-2-4 concrete and will contain about 770 cu. 
yds. The abutments, wing walls and spandrel walls are 
a 1-3-6 mixtdze in which the last figure represents about 
equal «parts. of broken stone and gravel. ‘The total esti- 
mated amount of concrete required is 3,350 cu, yds. 

The joints between wing and spandrel walls will be 
packed with *%4-in. asbestos and covered with lead cover- 
plates, top and inside, which are bolted to the concrete 
with 14-in, bolts. The deck of the arch is to be covered 
with % in. of California asphalt. The space between 
wing walls and between spandrel walls will be filled with 


. gravel to sub-grade level, on which the usual rock ballast 


of the line will be laid. 

It will be observed that the pin at the bottom of the 
post between the first and second panels from each end 
comes within the arch, so that it will be impossible to 
remove it when the steel work is taken down. This dif- 
ficulty will be gotten around by removing the first and 
third pins, dropping the outer end of the chord member 
and withdrawing it along with the diagonal and vertical 
members, the opening in the arch being left sufficiently 
large to permit this. The transverse struts at these points 
will be removed before the concreting reaches their level, 
and temporary bracing put in above the arch. Where 
openings for the members of the old bridge occur in the 
arch, the corrugated bars will be discontinued. This is 
permissible, since they are an additional element of 
strength not considered in the calculations. The arch 
will be built in two rings, each one-half of the total width. 
The drawings show concrete cross walls in the bed of the 
stream with riprap between; however, it is not certain 
that these walls and riprap will be put in. 

The arch was designed and is being erected under the 
supervision of Mr. C. H, Cartlidge, Bridge Engineer, from 
whom the drawings and information were obtained. The 
corrugated steel bars were made by the St. Louis Ex- 
panded Metal Fireproofing Company, and were furnished 
by Mr. T. L. Condron, Chicago Agent. 
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EDITORIAL ANNOUNCEMENTS. 
CONTRIBUTIONS.—Subscribers and others will ma- 
terially assist us in making our news accurate and com- 
plete if they will send us early information of events 
which take place under their observation, such as 
changes in railroad officers, organizations and changes 
of companies in their management, particulars as to 
the business of the letting, progress and completion of 
contracts for new works or important improvements 
of old ones, experiments in the construction of roads 
and machinery and railroads, and suggestions as to its 
improvement. Discussions of subjects pertaining to 

ALL DEPARTMENTS of railroad business by men prac- 
tically acquainted with them are especially desired. 
Officers will oblige us by forwarding early copies of 
notices of meetings, elections, appointments, and espe- 
cially annual reports, some notice of all of which will 
be published. 
ADVERTISEMENTS 
that we will entertain no proposition to publish any- 
thing in this journal for pay, EXCEPT IN THE ADVERTIS- 


We wish it distinctly understood 


ING COLUMNS. We give in our editorial columns OUR 
OWN opinions, and these only, and in our news columns 
present only such matter as we consider interesting and 
important to our readers. Those who wish to recom- 
mend their inventions, machinery, supplies, financial 
schemes, etc., to our readers, can do so fully in our 
advertising columns, but it is useless to ask us to 
recommend them editorially either for money or in con- 


sideration of advertising patronage. 








In his paper on recent progress in the design of 
locomotive front-ends (Railroad Gazette, November 
13), Professor Goss discussed at some length the 
action of the exhaust jet. An old assumption made 
this action similar to that of a pump, the exhaust 
from each ecylinder-end supplying a ball of steam 
which fills the stack very much as the piston of a 
pump fills its cylinder, and which, by virtue of its 
own momentum, pushes before it a certain volume 
of the smoke-box gases. The fallacy of this assump- 
tion is now commonly accepted since it has been 
shown that draft can be as well maintained by the 
action of a steadily flowing stream as by the inter- 
mittent action of the exhaust. Other ,facts sustain 
the conclusion that the action is not that of a pump 
but is one of induction and intermixing. Contrary 
to a commonly expressed .belief, however, this latter 
statement does not justify the conclusion that the 
draft is sustained by an “injector action.” There is, 
in fact, little similarity between the action of the ex- 
haust-jet and that of the steam-jet within an injector. 
The latter is condensed by its contact with the wa- 
ter, and, losing its own identity, its energy is trans- 
ferred to the water upon which it is made to act. 
The exhaust-jet, on the other hand, continues to ex- 
ist as steam throughout its passage of the front-end, 
its volume increasing as it proceeds. The only way 
in which it can impart its energy to the stream of 
gases upon which it is made to act, is by frictional 
contact and by virtue of such intermingling of its 
substance with the surrounding gases as may result 
from the different velocity of different portions of the 
jet. The action of the exhaust-jet, therefore, is no 
more like that of an injector than it is like that of a 
pump, but is one which must be considered by itself 
with a full understanding of the precise conditions 
surrounding it. 


Professor Goss aiso referred to a discussion of long 
standing concerning the relative ability of the loco- 
motive boiler and the marine boiler to withstand the 
action of a heavy draft. It has often been claimed 
that, whereas the locomotive boiler works without 
difficulty under a draft of from 6 inches to 8 inches 
of water, the maximum which is found practicable 
for the marine boiler is less than 2 inches; hence, it 
has been asserted that the draft upon a locomotive 
boiler is often three or four times greater than can 
be carried upon a marine boiler. Such a conclusion, 
however, is not entirely justified, for there is a great 
difference in the condition under which draft is ap- 


plied. The effective draft in any case is represented 
by the difference of pressure between the ash-pan 
and the furnace. The marine boiler which works 
under a pressure in the stoke-hole of an inch of wa- 
ter may have, through the action of its chimney, no 
more than atmospheric pressure above its fire, so 
that the total difference of pressure influencing com- 
bustion is represented by the measure stated. In the 
case of the locomotive, the draft resistance of the 
tubes and front-end is such that the actual difference 
between the pressure of the ash-pan and that of the 
fire-box is far less than the reduction of pressure in 
the front-end, amounting usually to about one-third 
this value, so that the effective draft of a locomotive 
which is said to be operating under a draft of 6 inches 
is in fact only about 2 inches. It is the latter value 
which should be compared with the draft upon a 
marine boiler as measured by the pressure of the 
closed stoke-hole. There can be no question that 
higher rates of combustion are sustained in a loco: 
motive boiler than in other types of boilers, but when 
all this has been said, it remains that the actual dif 
ference in draft which stimulates combustion is less 
than commonly believed. 








The President’s statement, in his message, of the 
principles controlling the relations of the govern- 
ment to corporations and trade unions is clear and 
hopeful. It contains nothing new; it is, rather, a 
choosing and use of some of the pertinent and well 
recognized facts. Coming from the President of the 
United States, from a member of the Brotherhood of 
Locomotive Firemen, from an eminent citizen whose 
startiing enthusiasms have developed a capacity for 
learning which quiets our earlier apprehensions, the 
following selections are far from being platitudes— 
they will have some influence: 

We recognize that this is an era of federation and combi- 

nation, in which great capitalistic corporations and labor 
unions have become factors of tremendous importance in all 
industrial centers. Whenever either corporation, 
labor union, or individual disregard the law or acts in a 
spirit of arbitrary and tyrranous interference with the rights 
of others, whether corporations or individuals, then, where 
the Federal Government has jurisdiction, it will see to it 
that the misconduct is stopped, paying not the slightest heed 
to the position or power of the corporation, the union, or 
the individual. Every man must be guaranteed his 
liberty and his right to do as he likes with his property or 
his labor, so long as he does not infringe on the rights of 
others. Obedience to the law is demanded as a 
right; not asked as a favor. 
Righteous and quickly got solutions of capital and 
labor problems will come as soon as the State, the 
municipality, the police and public opinion recognize 
that the union selling labor and the corporation sell- 
ing product differ not at all in their duties and lim- 
itations; when living under the law is generally con- 
sidered preferable to anarchy; when the police 
suppress violence and “tyrannous interference,” and 
when the right of the non-union man to labor is held 
as sacred as is the right of the individual to manu- 
facture or sell product. 
these truths, but in the enforcement of them he is 
limited to control of government work and commerce 
between the States. This works out so that nearly 
all the great corporations are amenable to the laws 
of the general government, while the unions, in al- 
most all of their operations, are not directly controlled 
by those laws. Nevertheless, the President’s timely 
declaration of basic principles has an educational 
value, and is another step in the slow process. 








The Doctrine of Demurrage. 





There appears every now and then in newspaper 
columns fragmentary allusions to the law on the sub- 
ject of demurrage, from which inferences may be 
drawn that are neither safe nor sound. The matter 
is neither obscure nor intricate. The law is capable 
of tolerably clear statement, and it may be just as 
well to set down now what we understand it to be. 

“Demorage,” as it used to be spelled, is a quaint 
old word, which suggests very plainly its origin from 
the Latin Mora, delay. The expression is used vari- 
ously to signify, not only detention and the right to 
compensation therefore, but also the compensation 
itself. It was originally an expression confined to 
the law of admiralty, and was not employed in con- 
nection with common carriers by land, but the term 
acquired in the course of time such a well-defined 
meaning, in maritime law, that it gradually came to 
be used to express the same meaning in connection 
with transportation by land. 

In the sense in which we are now considering it, 
demurrage means, broadly, the right of common car- 
riers toclaim compensation from a consignee for an un- 
reasonable delay in accepting goods after notice of ar- 
rival; and more particularly those kinds of goods, such 
as coal, which ordinarily are unloaded from the car by 


The President can declare | 


the consignee. There is now no doubt that such a right 
exists in every common carrier as to all goods deliv- 
ered for transportation. But the matter of enforcing 
this right has been the subject of more or less litiga- 
tion with results arrived at quite differeut in the dif- 
ferent States. This difference proceeds not so much 
from a divergence of view, as to what the common 
law is, as from the diversity of legislative enactments 
on the subject in the several States. Quite all author- 
ities agree that when a shipper delivers goods to a 
carrier for transportation, he thereby stipulates that 
the consignee shall accept the goods within a reason- 
able time, after notice of arrival; and if the goods 
are not accepted accordingly the contract of ship- 
ment is broken to that extent, and the breach af- 
fords a claim for damages, just as a breach of any 
other contract gives such claim. In this respect 
the law of shipment does not differ from the law of 
other contracts. But in addition to this claim for 
damages, common carriers have frequently asseried 
the right to detain the goods until such damages are 
paid. That is, in other words, a claim of a lien on 
the goods to that extent. The law is now well settled 
that common carriers have a lien for freight charges, 
but it is also equally well settled that they have no 
lien for damages by way of demurrage. That is, the 
carriers have no right to detain the goods after the 
freight charges are paid, until the demurrage charges 
are also paid. This is the general law of the coun- 
try. It may be, and generally is modified in the dif- 
ferent States, by special legislation on the subject. 

Some of these special statutes fix a certain time, 
say, from two to four days, within which the con- 
signee has the right to accept the goods, after no- 
tice of arrival. Some give to the carriers a 
lien upon the goods for demurrage charges, when 
the time limit is exceeded, and provide a summary 
remedy for the enforcement of such lien, usually the 
right of storage and sale of the goods to satisfy all 
expenses and the amount of the lien. 

In those States where no such lien is given, the 
carriers must deliver the goods when the freight is 
paid, notwithstanding a valid claim also exists for 
demurrage. The carrier’s only remedy for that is 
to establish his claim by an ordinary action at 
law and satisfy the judgment in the usual way. 

Opposite to the carrier’s right of demurrage, there 
stands also the shipper’s right of demurrage, so to 
speak. This proceeds from the reciprocal nature of 
the contract of shipment. With each right there is 
a corresponding duty. If the carrier has a right 
to a prompt acceptance, the shipper has a 
corresponding right to a prompt delivery. If 
the carrier has a right to demand that the 
goods be promptly taken away, it can only be 
because he has a duty to have them at hand for 
prompt delivery. It consequently follows that if the 
shipper may be sued for not taking his goods prompt- 
ly from the carrier, he may in his turn sue the car- 
rier for not delivering them promptly. Each party 
has a reasonable time to carry out the contract. The 
law does not fix exactly what that time is, but leaves 
it to be determined by the circumstances of each par- 
ticular case, by custom or long usage and other aids 
to good judgment. 

In some States laws have been passed giving a 
consignee an absolute right to delay taking the goods 
for a definite time after notice of arrival. Such legis- 
lation, when it has proceeded without reference to 
the reasonableness of the time in any particular case, 
or class of cases, is quite likely to be found constitu- 
tionally weak. For it requires in effect that one 
man’s property be put at the disposal of another with- 
out compensation; which is clearly unconstitutional. 
The test in all such cases is whether the statute fixes 
a time reasonable to both parties; if it does, it is con- 
stitutional; if it does not, it is not. The demurrage 
statutes and decisions in a few States printed below 
serve to show what radical differences exist; as, for 
example, between New Jersey, where the law spe- 
cifically authorizes demurrage, and Connecticut, 
where a liberal free time is prescribed by statute. 


New York.—Section 46, railroad law, provides in sub- 
stance that “unclaimed freight or baggage, not live stock 
or perishable,” in possession for 60 days may be delivered 
to a warehouse. Warehouse receipt to be transferred to 
the owner upon demand within two years “upon pay- 
ment of all charges and expenses for transportation and 
storage then due.” If property is not delivered to ware- 
house and is in possession of carrier for one year, may 
be sold at auction. Proceeds to pay “charges of trans- 
portation handling and storage of such unclaimed freight 
or baggage and the expenses of advertising and sale.” 
Surplus to owner upon demand within five years. The 
carriers’ lien for freight was well established by the New 
York common law but demurrage could only be recov- 
ered as damages fer breach of contract. Section 46 seems 
to provide a lien for “handling and storage,” but the term 
“unclaimed” property is used throughout this section, and 
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probably it has no application to property for resident 
consignees which has not remained unclaimed an excessive 
length of time. 

Ohio.—By statute carriers must within 30 days after 
receipt of freight notify the owner that property is held 
subject to charges. ‘Ten days after giving notice “a fair 
and reasonable cost for storage’ may be charged and is 
made a lien upon the goods. After ten days, goods may 
be delivered to warehouseman who may advance freight 
and charges then due. A lien is provided for his ad- 
vances and reasonable storage charges. The carrier must 
notify the owner or consignee of such storage. An ac- 
tion lies against the owner or consignee ten days after 
notice of receipt of goods and the judgment is a lien 
upon the freight “to satisfy which with costs of suit 
the same shall be sold.” Perishable property may be sold 
without notice. Penalty of $100 to $500 for refusal or 
neglect to perform duties imposed upon the carrier and 
liable in damages for double the value of the property. 

Illinois. —No statute. The decisions recognize the 
right of carriers to a lien upon goods for freight and their 
right to retain the goods until paid. Lailroads have no 
inherent right to demurrage in so far as the term is used 
to indicate a charge per day for the use of a car after 
it has reached its destination. The publication of a 
regulation providing for demurrage will not be presumed 
to be assented to by the shipper by his mere knowledge 
of such regulation so as to create a contract for the pay- 
ment of demurrage. To bind him, he must expressly as- 
sent thereto when contract of shipping is made. Car- 
riers may charge a reasonable compensation for storage 
in their own depots or other safe warehouses, as they 
are then warehousemen with the duties and liabilities of 
warehousemen, and as such they have a lien for storage 
charges. 

Massachusetts.—Vhe statute provides that goods uncalled 
for by owner or consignee within one year from date of 
receipt at destination may then be sold judicially, 
the proceeds to pay transportation, storage and expenses 
of sale, and the balance to be placed to the credit of the 
owner, payable on demand. Carriers had a common law 
lien for freight and customary storage charges, but no 
right to sell the goods, perishable property excepted. 

Connecticut.—The statute (Section 3,774) forbids any 
charge for delay or detention of cars in loading or un- 
loading until after four days, Sundays and legal holidays 
excluded, computed from time cars become accessible to 
shipper or consignee for the purpose of loading or un- 
loading. By Section 3,775 any charge for storage in 
freight house, ete., for a period of less than two consecu- 
tive days, Sunday and legal holidays excluded, computed 
from the arrival at place of delivery, is forbidden. Pen- 
alty of double amount charged for violation of either of 
above sections. No lien (Section 3,776) “for transporta- 
tion charges or for advances upon freight so transported 
unless such company shall, upon request, deliver to the 
consignee of such freight, or his agent, for his own use 
a copy of the bill or statement of such charges and ad- 
vances as the same appears upon the waybill held by 
such company.” ‘There is no record of the constitution- 
ality of this law having been passed upon by either the 
State or Federal Courts. 

New Jersey.—Previous demurrage enactments were re- 
vised in 1903: “. . . where the consignee of prop- 
erty transported by railroad to any point in this State 
cannot be found, or refuses to receive and pay charges 
and remove such property, the company may make and 
collect a reasonable charge per day for the detention of 
any railroad car containing such property or for the use 
of the railroad track occupied by such car or for both 
such detention and use, after such car has been held 24 
hours for unloading at the place of destination, provided 
notice is given to the consignee or owner or to the ship- 
per in cases where the consignee or owner cannot be 
found on whom to serve such notice, and to add such 
charge to the charge for the transportation of such prop- 
erty ; and such company shall have a lien upon such prop- 
erty, or so much thereof as has not been taken, for the 
charges for such detention and use.” The revised stat- 
utes of 1895 provide that common carriers may sell goods 
judicially where the consignee or owner is “unknown, 
cannot be found, refuse to receive or to pay the costs 
or expenses of transportation.” The goods, perishable ex- 
cepted, must have been in possession of company for four 
months or over. 

Minnesota.—The compiled statutes of ’94 provide that 
“any person who is a common carrier and any person 
who at the request of the owner or lawful possessor of 
any personal property carries, conveys or transports the 
same from one place to another, and any person who 
safely keeps or stores any personal property” shall have 
a “lien for his charges for carrying, transporting, stor- 


ing, keeping, supporting and caring for such property.” 


In 1895 an Act was passed providing for the licensing 
and bonding of public warehousemen. It excepts rail- 
roads and transportation companies ‘where the goods are 
not retained over 20 days provided they give the consignee 
notice of arrival of goods within 48 hours, and if un- 
called for after 20 days the carrier must then turn the 
goods over to a licensed warehouseman upon payment of 
its “charges.” Warehousemen are given a prior lien for 
advances and storage and after 12 months may sell. The 
proviso requiring common carriers to turn over property 
to a public warehouseman has been declared unconstitu- 
tional. Query: Whether carrier must now hold goods 
for three months (statute 1894) or 12 months (statute 
1895) before a sale. Laws of 1903, Chapter 320, pro- 
‘ide: “It shall be the duty of any party or corporation 
operating any line of railroad in this State to permit a 


‘from the 


shipper the period of 36 hours without additional charge 
within which to load any car in all cases where such car 
has been ordered and is used for loading grain, including 
flax seed, potatoes, and other farm produce upon the 
track or from platform.” No suit questioning the con- 
stitutionality of this act has been reported as yet. 

Indiana.—By statute, freight and baggage which “the 
owner, whether known or unknown, fails within that 
time (3 months) to claim . . . and (against which 
he fails) to pay the proper charges” may be sold by com- 
mon carrier. Proceeds to pay “proper charges , 
including costs for storage for the previous three 
months”; surplus to owner if demanded within five years. 
Live stock and perishable property may be sold after five 
days. 

Iowa.—By statute “property transported by or stored 
or left with, any forwarding and commission merchant, 
express company, carrier or bailee for hire shall be sub- 
ject to a lien for the lawful charges thereon for the trans- 
portation and storage thereof, or charges and services 
thereon or in connection therewith.” If property re- 
mains in the possession of any such person unclaimed 
for three months, charges unpaid, he may give owner or 
consignee notice of amount due, if his whereabouts is 
known; if not, make and file affidavit with Justice of 
the Peace, stating prescribed facts; if still unpaid, adver- 
tise and sell. Special provision is made for sale of per- 
ishable property. 

Michigan.—Common law lien for freight and probably 
for demurrage where notice of such regulation has been 
given. By statute freight and baggage unclaimed 
for one year and property in possession for three 
months “which the owner declines to accept and remove” 
may be sold at public auction. Expenses of transporta- 
tion, storage and sale to be taken from the proceeds. 
Live stock and perishable freight may be sold if charges 
unpaid for 24 hours, notice of arriva] having been given 
to the consignee. Notices of sale are required and pre- 
scribed. 

Wisconsin.—By statute, property unclaimed and not 
removed within one year after it is received may be sold 
judicially. Proceeds to pay “legal charges that have 
been incurred in relation to such property including the 
charges” of the carrier, or a ratable proportion of each 
if insufficient. Special provision is made for summary 
sale of perishable property. 


Since the adoption of the per diem rule for interchang- 
ing freight cars, the Superintendent of Transportation of 
the Southern Railway has improved the practice with 
Home Route Cards, on the lines of that company, to such 
an extent that he has made a large reduction in the 
amount of money paid as “penalty”; that is, in the 
amounts paid for cars at a dollar a day because they 
have been kept more than 30 days. The Home Route 
Card, instead of being a small bit of pasteboard, to be 
tacked on a car and thereafter largely neglected, is a 
cardboard slip about 3 in. x 8 in, somewhat like a run- 
ning slip, which constitutes a record of the movement of 
the car to which it belongs. It is kept in the envelope 
with the way-bill or running slip of the car, and, on the 
completion of its journey, it is sent to the Car Record 
Office. The front of the card contains the date of re- 
ceipt and, beside the home route, shows, in bold letters, 
the date when penalty will begin to accrue; that is to 
say, when the rate to be paid for the use of the car will 
be increased from 20 cents a day to one dollar. On the 
back of the card are lines for a record of the movements 
of the car. The regulations require a card of this kind 
to be made for every foreign car, loaded or empty. When 
a car, received from an eastern connection, is subse- 
quently delivered to a western connection and thereafter 
is returned, the agent who receives it on the return 
closes the record on the original Home Route Card and 
fills out a new card for the return journey, filling in the 
appropriate later penalty date. An officer of the road, in 
a communication to the Hquipment Guide, says that, as 
compared with the first few months of the operation of 
the per diem rule, his payments of penalties are now less 
by 75 per cent. Aside from this direct financial benefit, 
putting the card in the hands of the agents, yardmasters 
and conductors who take charge of the movement of a 
car, instead of attaching it to the car itself, has done 
away with a large amount of correspondence which form- 
erly was. necessary to keep track of home routes. The 
Car Record Office now receives only a trifling fraction 
of the number of inquiries on this subject that it formerly 
received. 








NEW PUBLICATIONS. 


Encyclopedia Americana. Prepared under the editorial 


supervision of Frederick Converse Beach, Editor, 
The Scientific’ American. New York: 1903, The 
Americana Company. 16 vols. Illustrated. Cloth 


and leather binding. Sold by subscription. 


This enormous undertaking comes to the public unher- 
dlded by previous announcements and prospectuses or 
statements of the work in progress which has occupied 
so many years. It needs none, for the first six volumes 
which have been delivered sspeak for themselves in un- 
mistakable terms of the vast amount of painstaking 
labor which has been expended in making this totally 
new work a worthy successor of the other similar works 
which have preceded. it. The other -~10 volumes are 
nearly ready and will be delivered as soon as they come 
from the press. 

In many ways the Encyclopedia Americana differs 
compilations which have preceded it. The 


Universal Lexikon, 64 volumes, published in 1750, was 
the first of these books of any magnitude. It was fol- 
lowed in turn with the Allgemeine Encyclopedie, 170 
volumes; the Konversations-Lexikon of Brockhaus, pub- 
lished in 1812, on which Chamber’s Encyclopedia was 
based, and by the Encyclopedia Britannica, perhaps the 
greatest of them all. These works, dignified and pre- 
tentious but overwhelmingly ponderous in their compre- 
hensiveness, lose much of their value to the great mass 
of people simply by the pedantic, dull and uninteresting 
presentation of bare fact in the elaborate essays which 
fill their pages. It should not be a task to delve fot 
knowledge yet it is only those that with the fire of their 
own enthusiasm, illuminate the dull pages, who find in 
the older encyclopedias, any real inspiration or profit 
from studying them. A profound discourse is never in- 
telligible to the layman and in its necessarily abridged 
form is not always even interesting to the learned. In 
preparing this latest work the idea has been to meet 
the demand for knowledge of the home-cirele as well as 
the student and professional man. The longer articles 
are written in the so-called popular style, eliminating 
as much as possible the confusing array of . technical 
language without impairing the real value of the knowl- 
edge imparted. The specialists who have prepared these 
articles have presented the information called for in a 
plain concise manner, and the treatment of each topic 
bears the stamp of authenticity and accuracy. The 
reader feels that he is face to face with “one who 
knows,” and this personal first-hand obtaining of infor- 
mation possesses a charm which relieves this work from 
the oppressive dullness and pedantry which character- 
izes most of the older compilations. The less important 
subjects are treated in a briefer way but no important 
facts have been omitted in any of the descriptions or 
definitions. 

It is impossible in a brief review of this kind to give 
an adequate idea of the thoroughness with which im- 
portant topics and their allied terms have been treated. 
One example, however, will serve. The subject of elec- 
tricity and its derivations grouped together, covers 57 
pages, and is divided up into 1,500 more definitions and 
short essays written by eminent authorities on the sub- 
ject. <A partial list of contributors on engineering topics 
given below indicates to some extent the high standard 
of the special articles. 

Robert Henry Thurston, Director of Sibley College, 
Cornell University, Steam and Steam Engines. 

George H. Barrus, Consulting Engineer, Boston, Me- 
chanical Engineering. 

Rudolph Hering, President, Am. Soc. C. E., Sanitary 
Engineering. 

Arthur Twining Hadley, President, Yale University, 
Railroad Economics. 

Robert Peele, Mining Engineering. 

Edward A. Moseley, Secretary, Inter-State Commerce 
Commission, Inter-State Commerce. 

Stuyvesant Fish, President, Lllinois 
American Railroads. 

Herbert H, Vreeland, President Metropolitan St. Ry., 
New York, Street Railroads. 

Bernhard E. Fernow, Division of Forestry, U.- 8S. 
Dept. of Agriculture, American Lumber. 

Charles H, Cramp, President, Wm. Cramp & Sons, 
Ship Building. 

Charles P, Steinmetz, General Electric Co., Electricity 
in America. 

W. J. McBride, General Manager, Am. Car & Foundry 
Co., Car Building. 

W. C. L. Elgin, Edison Co. of America, The Direct 
Current. 

As the name of the book indicates it is an American 
encyclopedia and the treatment of things American is 
particularly comprehensive. At the same time _ infor- 
mation of people and things in other parts of the world 
has not been abridged or condensed too much to be of 
scant use for reference. The work is universal but 
strikingly national. Another marked improvement is in 
the biographical section in which the lives of great men 
still living are chronicled with the lives of the great 
dead. It is quite as important, often more so, to have 
at hand the biography of the great men of the present 
day as to have the record of the lives of men who lived 
in the past centuries. 

Typographically, the excellent. The 
headings of topics are in heavy type and the subject mat- 
ter is set in large clear type, easy to read. Most of 
the illustrations are half-tone reproductions, printed on 
heavy plate paper, inserted leaves. There are many col- 
ored plates and newly engraved maps prepared from the 
latest surveys and explorations. 

The publishers of this work and the men who have 
so carefully and painstakingly devoted themselves to 
the almost endless task of its preparation are to be con- 
gratulated on its completion. It is a great piece of 
work, worthy of the highest praise, a work of America, 
by Americans, and for Americans. 


Central R. R., 


volumes are 





The New Epoch as developed by the manufacture of 
power. By George S. Morison. 134 pages, 5 in. x 
7 in. Price 75 cents. Published by Houghton, Mif- 
flin & Co. 

A university education in the liberal arts, the classical 

course; a subsequent study of law and admission to the 

bar; followed by a few years of literary experience de- 
veloping a trained editorial writer for T’he Nation— 


these were the preliminaries to Mr. George S, Morison’s 
study and practice of engineering, and as an engineer 
in any of its diversified work to which he turned his at- 
No one will ques- 


tention he was masterful, resistless. 
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tion his place among the few first bridge engineers of 
the world. His qualities as an expert in railroad proper- 
ties and possibilities made him sought for as a paid 
director to represent great ownerships in many corpor- 
ations. He was a stubborn, right-minded and dominat- 
ing influence in the Isthmian Canal commission, and in 
many other important commissions. And in all the em- 
ployments of a long and busy professional life he showed 
ithe great qualities of a quick acquisition of the minute 
details of each undertaking and a broad grasp and 
faultless statement of the problem. It was like him to 
have thought out and to have expressed five years before 
his death—for he was always forehanded—the essence 
of his study of the world’s work, and to have it con- 
tained in 134 small pages, which are now published 
after his death. It is useless to attempt a review of his 
broad generalization from the thesis that “we are no 
longer limited by animal units, confined by locations of 
waterfalls, nor angered by the uncertain power of the 
wind”; that we can now produce practically unlimited 
power wherever needed. He records the inevitable re- 
sults, in the epoch now begun, on business, capital, gov- 
ernment, civil engineering, the university, and educa- 
tion; but it is not alone the engineer who will get in- 
spiration from this volume. 


TRADE CATALOGUES. 

The Hall Signal Company issues a 30-page, 5% in. x 
8% in., pamphlet description of its “Revolution in rail- 
road signaling.” It is surprising that in the more’ than 
30 years of development of the automatic block signal a 
so readily available means of storing power, as is car- 
honic acid gas, was not long before this used for moving 
semaphore arms. ‘This compressed liquid gas is used in 





General View of the Minneapolis Steel & Machinery 
Company’s Works. 


every city in the land for “soda water.” Before auto- 
matie signals were thought of, the design and making of 
the tanks for this purpose (an interesting history) was 
perfected, and they were experimentally used for power 
for naval torpedo propulsion. Considering this, and the 
time and money spent in perfecting the use of compressed 
air for semaphore movements, it is astonishing that use 
Was not made long ago of carbonic acid gas. This gas 
cannot be much more difficult to control than compressed 
air, it certainly possesses the necessary expansive power 
and it is obviously economical since it is stored in tanks 
at each signal pole and makes pipe lines unnecessary. 
The Hall Signal Company’s pamphlet gives a brief his- 
tory of the developments leading up to their invention, 
and a carefully made, minute, description of the new 
signal of which about 1,500 are already in service. The 
pictures and the detail drawings aid in making easy a 
thorough understanding. More than half the pages of the 
pamphlet are devoted to the signal mechanism, one page 
to the validity of its patents, and six pages to a digni- 
fied essay on the normal-clear and normal-danger systems 
of operating block signals. The engravings and topogra- 
phy are unusually good. 


The Chicago & Alton has issued a very unusual docu- 
ment in a pamphlet entitled “The Flood of 1903.” After 
a preliminary description of June, 1903, when the Alton 
passed through the most disastrous flood conditions in 
the history of the railroad, about 70 striking reproduc- 
tions are shown of photographs taken during the flood. 
‘The majority of the pictures are 534 x 41% in. and give 
a vivid idea of the situation. Several panoramic pictures 
are also shown, 18 in. x 4% in. It is doubtless safe to 
say that this pamphlet contains as good a collection of 
flood pictures as has ever been published, 


Water Meters is the title of a pamphlet, 314 in. x 61%4 
in., by the Henry R. Worthington Company, New York, 
whose new dise meter is described and illustrated with 
cuts showing the internal construction. The pamphlet 
ulso describes the standard duplex piston meter which 
has long been known for its accuracy, and the Worthing- 
ton hot-water meter, which is cousidered an essential 
part of-an engineer's equipment for boiler testing. The 
latter device has been found of value in boiler plants 
for checking up the evaporative values of different kinds 
of coal, the efficiency of firemen, ete. 





Bridgeport Chain Co., Bridgeport, Conn., which makes 
all kinds of wire and flat metal chaius, issues Catalogue 
No, 8 giving sizes, weights and prices of its several stan- 


dard brands of chain. This kind of light chain is suit- 
able for supporting air-brake and steam hose on cars, 
holding locking pins for freight car door locks and seals, 
and numerous other applications on railroads and in 
shops. The company has a capacity of 10 miles of chain 
per day. 


Link-Belt Enginecring Co., Philadelphia, Pa., has re- 
cently perfected a method of case-hardening chain 
sprocket wheels which makes the teeth and rims so hard 
as to be practically indestructible and gives them a 
smooth, uniform and close-grained surface which the links 
in the chain engage without cutting. A four-page pamph- 
let just issued gives the prices and other information 
about these new process wheels. 


Westinghouse Electric & Mfg. Co., Pittsburg, Pa. Cir- 
cular No. 1066, revised edition just issued, describes the 
Type H constant speed induction motors. It is similar 
in size, and nature of contents to other circulars pub- 
lished from time to time describing the output of that 
company. Type H motors are built in sizes of from 5 
to 20 h.p. for 2 and 3-phase circuits and for 7,200 or 
3,000 alternations per minute. 


Catalogue D of the Minneapolis Steel & Machinery 
Company, Minneapolis, Minn., covers the products of the 
elevator and power transmission departments. There are 
205 pages giving the details, sizes and prices of all of 
the parts of the machinery belonging to this department. 
The company issues three other catalogues covering Cor- 
liss engines, boilers, pumps, condensers, etc.; structural 
steel work, and foundry work respectively. 


C. W. Hunt Co., West New Brighton, N. Y., has pub- 
lished a little pamphlet, No. 0387, in which a few ex- 
amples of the many classes of hoisting machinery and 





ing in the shop. A skylight, and as much side and end 
wall glass sections as would insure at least 60 per cent. 
of glass openings should be provided. In order to shed a 
low floor line light, all shop window sills should have a 
line elevation not to exceed 36 in, above the floor line. 
‘‘he paint shop interior should be paintéd white. The 
ceiling should invariably be coated with a good white lead 
paint, to insure against flaking up and falling down, a 
trouble that inevitably occurs where the water mixed 
gypsum (sulphate of lime) or common whitewash (car- 
bonate of lime) coatings are applied on the usual dressed 
lumber surface of a modern shop ceiling. 

A controlled volume of circulated air should be secured 
through a series of easily manipulated ventilator open- 
ings located in the ceiling, or other similar mechanical 
appliance that will insure a fresh air supply, and at the 
same time prevent the generated heat from being carried 
away from work line of shop. Without question, all heat 
should be either generated or discharged at a low floor 
line, in order that all moisture resulting from car wash- 
ing, ete., will quickly dry up. The constant churning 
over of foul air without taking in at least 50 per cent. 
of fresh air hourly from outside, will be productive of 
bad results in the form of both moisture and a poisonous 
gaseous air, whjch are extremely injurious to both fresh 
paint and varnish and to the health of the men. 








The Minneapolis Steel & Machinery Company. 


The plant of the Minneapolis Steel & Machinery Com- 
pany, Minneapolis, Minn., covers something over 18 acres 
and comprises a machine shop 202 ft. x 123 ft.; a 
foundry, 202 ft. x 111 ft.; a structural shop, 294 ft. x 
136 ft.; blacksmith shop, 96 ft. x 66 ft.; template shop, 
35 ft. x 75 ft., two stories high; bar-iron warehouse, 252 
ft. x 65 ft.; storage warehouse, 215 ft. x 61 ft., three 
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Structural Shop—Minneapolis 


equipment for industrial railroads which it makes are 
briefly described. Each of these particular forms of ma- 
chinery are more fully treated in other publications; this 
pamphlet is simply an introduction to the output of these 
works. 
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Sawyer-Man Electric Co., New York, has published a 
little pamphlet containing a few timely suggestions for 
users of incandescent lamps and incidentally a brief de- 
scription of a few of the various types of Sawyer-Man 
incandescent lamps, giving the sizes, efficiency and power 
of each type. 








The Railroad Paint Shop.* 


A car paint shop should be placed so as to obviate all 
unnecessary handling of unfinished work. Transferring 
passenger cars, which are undergoing paint repairs, about 
a shop yard, may cause bad results, caused by half dried 
coatings coming in contact with flying smokestack water, 
soot, coal and cinder dust, the greasy, dirty hand of yard 
help, ete. In grouping the shops, the car building and 
painting departments should be as close together as pos- 
sible. Much of the priming and surfacing work can be 
brought up in building shop, which, if at too great dis- 
tance, involves the expense of much lost time in having 
men travel back and forth. The location should also be 
such as to avoid all unnecessary vibratory motion, such 
as the running of heavy machinery, or trains. The shop 
should be large enough to monthly accommodate 10 per 
cent. of. the company’s passenger equipment, as a shop 
of this capacity would permit the entire equipment to 
remain in service during the busy passenger traffic season 
of midsummer months. During the unemployed months 
the caboose and freight equipment would be painted. 
Such systematizing of freight car repairs would 
result in having all equipment which is to be 
repaired in good condition for the busy fall and winter 
freight traffic. As viewed from a ear _ painter's 
standpoint, the chief advantage of such freight shopping 
system would be that the best of results could be expected 
from both labor and paint applied out of doors in good 
drying weather. 

A steady volume of natural light should be radiated into 
the shop, the amount being equal to if not greater than 
any kindred department shop in the group. The light 
should be so distributed as to cast as little shadow re- 
flection as possible, also to shed a uniform light over the 
entire interior, regardless of the number of cars stand- 

*Abstract of a paper by Mr. W. O. Quest, P. & L. E., read 
before the Railway Club of Pittsburg, Nov. 27, 1903. 
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Steel & Machinery Company. 


stories high; warehouse for storing shafting, finished 
stock, ete., 146 ft. x 76 ft., three stories high; pattern 
warehouse, 120 ft. x 60 ft., two stories high; office, 120 
ft. x 45 ft., two stories and basement; engine and boiler 
house, 92 ft. x 40 ft. The total floor space of the build- 
ings is 81% acres. ‘The accompanying general view of 
the plant and the interior view of the structural shop 
show the buildings to be up-to-date in construction and 
well lighted. ‘The principal buildings have Pawling «& 
Harnischfeger electric traveling cranes, and standard- 
gage railroad tracks for moving work, material and fin- 
ished product. The yard is served by a locomotive crane 
which traverses 1144 miles of track, including that in the 
buildings. The shipping facilities are probably equal, if 
not superior, to those of any plant in the Northwest. 
The equipment of the shops is up-to-date, and a stock of 
material of something like 4,000 tons is kept on hand. 

This company absorbed the Twin City Iron Works, 
and now builds the Twin City Corliss engine which has 
been in the market for J3 years. Over 3800 of these 
engines have been built in that time. Besides the Corliss 
engines the company builds condensers which, it is 
claimed, operate satisfactorily on an extremely small 
water supply; boilers, pumps and complete steam power 
plants; power transmission appliances for belt, rope or 
cable; heavy castings, air compressors and elevating and 
conveying machinery. It also has a structural depart- 
ment for making bridges, towers, roofs, machinery sup- 
ports and similar structures. One of the engravings 
shows the interior of this shop. 








In Berlin, as in most European cities, the street rail- 
roads charged a fare for every separate section of about 
two miles; but a few years ago the fare was made uni- 
form, 10 pfennige (2.4 cents) for all distances. Th: 
company which has most of the lines in Berlin, mans 
leading to suburbs, some of which are not populous, 
finds now that some of these lines do not pay expenses. 
Nevertheless, all the suburbs not yet reached—at least 
the people who have lands and houses in such places-- 
constantly urge the company to build through thei’ 
streets, and sometimes abuse it when it refuses. Th: 
matter has reached such a point that the company ha‘ 
given a general answer to all such demands, in which it 
declares its readiness to extend its lines to such places, 
if they will guarantee it the cost of running the cars. 
which it states to be generally, where there is a consid: 


erable movement, to be on the average about 13% cents 


per car mile, and more where there is not more than 4 
car hourly. This includes interest and maintenance a‘ 
well as actual running expense. 
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Centenary of the Birth of Robert Stephenson. 


BY W. B. PALEY. 

The names of George Stephenson and his son Robert 
will certainly never be forgotten while railroads remain 
the principal instrument of inland transport, and that 
seems likely to be for some time yet. While the former, 
following the footsteps‘ of the immortal Trevithick, de- 
veloped the locomotive into a really practical machine, 
the latter by his invention of the iron plate-girder bridge, 
rendered possible the construction of many railroads 
without which the world’s communications would siill be 
very defective. Of this fact the old Victoria bridge 
across the St. Lawrence at Montreal was a striking ex- 
ample, and in his native land the Britannia bridge over 
the Menai Straits, on the principal railroad route to Ire- 


climate an additional consideration, and after a few 
months in Cornwall, to learn something about metal min- 
ing, he sailed from Liverpool to La Guayra in June, 1824. 

The venture proved a failure, more from the difficulty 
of moving heavy machinery in a country of densely 
wooded mountains and little natural or artificial means 
of transport than from lack of the gold and silver sought 
for. At the end of his engagement, Stephenson came 
home, just as the time was approaching which was to 
make both his name and his father’s famous the world 
over. 

Into the story of Rainhill and the Liverpool & Man- 
chester Railway it is both impossible and unnecessary to 
enter here. Of the railroad work, which is more par- 
ticularly Robert Stephenson’s own, the London & Bir- 
mingham and Chester & Holyhead sections of the Lon- 











Birthplace of Robert Stephenson, at Willington (Now Destroyed). 


land, remains to this day a triumphant monument to his 
genius, 

A curious point about his birth is that at one time 
there was a little doubt as to its exact date. Robert 
Stephenson himself for many years kept his birthday on 
November 16, but afterwards saw reasoa to make it a 
month later. Finally, however, he came to the conclu- 
sion that October 16, 1803, was the correct date, and 
this is given on the pedestal of the statue erected to him 
outside Euston Station, London. 

He was christened in the school at Wallsend, the 
parish church being unsafe at the time owing 10 coal- 
working below, but his actual birthplace was at Willing- 
ton, sometimes called Willington Quay. It is in Walls- 
end parish, on the north bank of the river ‘Tyne, about 
four miles below Neweastle. The site of the house is 
now occupied by the Stephenson Memorial Schools. As 
Robert Stephenson’s mother died when he was but two 
and a half years old, leaving him no brothers or sisters, 
he was placed under the charge of his aunt, Eleanor 
Stephenson, who seems to have done her best to render 
his lonely boyhood as happy as possible. 

Probably owing to inherited weakness, for his mother 
had always been delicate, he was unable to work in the 
fields as a little boy, as his father had done, but he seems 
to have been quick in picking up the small erudition the 
pedagogue of Long Benton was able to afford, and from 
there, in August, 1815, he went to a really good school 
at Newcastle. This was kept by a Mr. Bruce, whose 
pupils were mostly somewhat above the Stephensons in 
social position, but not so much so that there was any- 
thing inappropriate in Robert’s being sent there. His 
father was now considering himself “a made man for 
life’ on £200 a year, derived in equal proportions from 
his position as engine-wright at Killingsworth Colliery 
and from supervising the machinery at the Walker Lron- 
works of Losh, Wilson & Bell. 

As was common at the time, young Robert rode to and 
from school on a donkey; it is not recorded that he was 
especially studious or clever or that he impressed any- 
one with an idea of his real ability. In 1819 he left, and 
arrived at the real turning point of his life, viz.: a three 
years apprenticeship to Nicholas Wood, one of the best 
known local colliery viewers and engineers. This term, 
however, was not served out completely, as in a -ouple 
of years he assisted his father in the surveys for the 
Stockton & Darlington Railway. It suited his health so 
much better than underground work, too, that on the 
completion of the business George Stephenson got his 
son made—perhaps more or less nominally—engineer to 
that line. After spending some six months at Edinburgh 
University in 1822 and the following year, he made a 
business tour in Ireland, where his father’s courage was 
somewhat daunted, he thought, at the warlike prepara- 
tions of the mail-coach guard, in the disturbed state of 
that country, but “did not suppose that old George would 
admit it.” 

In 1823 the celebrated locomotive works at Newcastle 
were set up, under the style of Robert Stephenson & 
Company, the younger Stephenson doing the practical 
work of getting them established, whilst. the elder was 
still busy with the Stockton & Darlington line. ‘Though 
erected largely with a view to supplying that line, the 
demand for locomotives was, naturally, very small, so 
that it became possible to spare Robert for a three years’ 
engagement with the Colombian Mining Association. The 
Precarious state of his health made a change to a warmer 


don & North Western form, perhaps, his greatest visible 
monuments, without any disparagement to the vast 
bridges at Newcastle and Berwick on the North Eastern. 
The extent of his professional connections, at one time 
and another, both in this and in many other countries, 
was enormolis, but a study or recollection of his time is 
really necessary for forming a just estimate of the 
amount of work he did. We see its results, but do not 
so readily appreciate its difficulties. A man of singu- 
larly good judgment, he was rarely wrong in his opinions, 
and it is of especial interest at the present moment to 
note that he was a Protectionist to the last. 

On June 17, 1829, Robert Stephenson was married 
at St. Botolph’s Church, Bishopsgate Street, in the city 
of London to Frances, daughter of John Sanderson, Esq., 
of Broad Street Buildings, in that parish. ‘The union 
proved a very happy one, but she died childless in i842 
and her disconsolate husband never married again. 

Robert Stephenson was by no means a stranger to the 
American Continent. Finding no vessel ready to sail 
from Carthagena for a British port, on his return in 
1827, he took advantage of a passage to New York and 
arrived there in September after a most tragical voyage. 
Twice they picked up dismantled wrecks with many 
starving wretches on board, and finally his own vessel 
was wrecked within sight of shore but fortunately held 
together till everybody was safely landed. From New 
York he made a walking tour to Montreal and_ back, 














Electric Blue Printing Machine. 


dressed in the variegated “poncho” of Colombia and 
wearing a straw hat with a prodigious brim. He shipped 
to Liverpool direct from New York in one of the best 
clippers of the day, the “Pacific,” one of a class of ves- 
sels which often made the run in three. weeks or less. 
He was again in Canada in August, 1853, about the 


surveys for the Victoria bridge at Montreal. Beyond 
the necessity of providing that the ice-block ‘n winter 
did not overbear it, the construction did not present any 
particular difficulties outside his awn experience, the 
water being shallow and the bottom good for founda- 
tions. The simple yet ingenious system of sloping stone 
cutwaters on the up-river face of the piers quite solved 
the ice difficulty. Mr. Alexander McKenzie Ross was 
joint engineer with Stephenson, and engineer-in-chief to 
the Grand Trunk Railway Company of Canada. Being con- 
tinuously on the spet, Mr. Ross therefore superintended 
the erection of the bridge from the joint designs of him- 
self and Mr. Stephenson. Practically the bridge was a 
repetition, but as a single line and of much greater length, 
of the Britannia bridge over the Menai Straits, on the 
Chester & Holyhead (now L. & N. W.) Railway. The 
cellular construction of the top and bottom, adopted in 
the latter case, however, was not repeated at Montreal, 
ordinary plates in several layers being used instead, nor 

















were the tubes raised whole, but built on wooden centers 
instead. Messrs. Peto, Brassey & Betts, a very eminent 
firm of contractors, of the Canada Works, Birkenhead, 
undertook the construction, Mr. James Hodges being their 
resident engineer at the bridge. The line was opened for 
traffic on December 19, 1859 and formally inaugurated 
by the Prince of Wales, now King Edward VII, on 
August 25, 1860. 

Robert Stephenson may certainly be considered the 
author of the tubular girder system of wrought iron 
bridge building. This he was led to by the special cir- 
cumstances of the Britannia bridge, where 100 ft. clear 
headway from shore to shore was insisted upon by the 
Admiralty, a condition impossible of achievement with any 
form of arch. 'The same result might have been pos- 
sible with Brunel’s system of huge inverted tubes, from 
which the roadway is suspended, but the latter form is 
not’ well adapted for high speed. As the sturdy cham- 
pion of the 4 ft. 8% in. gage when its enemies at home 
were numerous and powerful, and as the uncompromis- 
ing foe of the atmospheric system, which also had very 
influential backing at one time, Robert Stephenson ren- 
dered services of inestimable value to the trading inter- 
ests of his country. The din of the conflict has long 
subsided, but had his sound judgment given way upon 
either point, a state of confusion would have arisen 
which could have been rectified afterwards only at an 
enormous sacrifice of wasted capital. Like his father, 
Stephenson died rich, but he preserved a name for the 
highest probity and honor all his life. Consid2ring the 
wealth of the numerous opposing interests he had to 
deal with and the great value of his name to any scheme, 
however specious, this does him greater credit than may 
at first sight be apparent. He died in London on October 
12, 1859, and is buried in Westminster Abbey. There 
are probably few to be found who would deny that he is 
one of its greatest occupants. 


The Franklin Automatic Blue Printing Machine. 


Williams, Brown & Earle, of Philadelphia, have lately 
perfected and patented a blue printing machine for print- 
ing by artificial light, which marks a great step in ad- 
vance in this kind of work. By means of two belts of 
celluloid, moved in unison over a convex surface, a draw- 
ing to be printed, and the sensitized paper on which it 
is printed, are moved uniformly by an electric motor in 
front of a row of electric lights. A sheet of any length 
can be thus moved at any desired rate of speed. ‘The 
sheets are inserted between the two transparent belts in 
the same way as they would be put into a cylinder print- 
ing press, and with equal simplicity. Machines are made 
of two sizes, one with transparent belt 36 in. wide and 
one 42 in. The general appearance of the machine is 
shown in the illustration. The electric motor which pro- 
pels the rolls that carry the transparent bands appears 
at the end of the machine, near the bottom. ‘The in- 
clined surface which presents the drawing or picture to 
the rays of the lights is slightly convex, and this con- 
vexity, with suitable pressure on one of the rolls, serves 
to keep both the bands and the paper sheets in iension, 
and the contact between the sensitized paper and the 
drawing to be copied is thus perfect at every point and 
is maintained automatically. Sheets of any size, even 
the smallest, are run through with equal facility. 

The lamps and motor are furnished for either direct or 





892 
alternating currents of 104, 110 or 220 volts. Either 
four or five enclosed are electric lamps are used. ‘These 


lamps are each arranged to pass from 2% amperes on the 
220 volt current to 5 amperes on the 104 and 110 volt 
currents, making the cost of operation low. 

The motor is */,) horse-power and can be furnished 
for any current or voltage. Two cone pulleys are 
provided so that the speed of the bands may be varied 
at will. The tracing and sensitized paper can pass at 
au rapid or a slow speed across the convex surface, thus 
making either a long or short exposure; and prints can 
be made at a maximum speed of one minute exposure, 
or a minimum speed of 10 With this great 
range all kinds of sensitized paper may be used. ‘Trac- 
ings of any density, including paper negatives, drawings 
on bond paper or crumpled tracings are all printed with 
Thus for the 


minutes. 


equal facility, and by any intelligent boy. 
first time is it possible to make prints by electric light, 
rapidly, at a low cost, of any size and continuously, with- 
out stopping to readjust the machine. 


Extension Folding Car Step. 
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extension car was illustrated 
The extra tread board was hung from the lowest 
when not in use was 
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Saunders step 
scribed. 
fixed tread of the car and 
swung up under the fixed steps by means of a lever and 
arm fixed to a shaft which extended through the 
step hanger. A counter-weight on the end of an arm at- 
tached to the shaft outside the step hanger served to hold 
the extension step under the fixed steps when not in use 
revoiving the shaft 


steps 


crank 


and to throw it down and out by 
when the extension was required. 
The accompanying illustration folding step 
which accomplishes the same purpose but in a different 
manner. The extension step is carried on a forked arm 
which slides in guides under the lowest fixed step. The 
upper end of the arm is connected to a crank arm fixed 
on a shaft carried in brackets under the top step. On 
the inside end of this shaft is a toothed wheel which 
engages with a similarly toothed sector fastened to the 
This sector has an arm on the 
upper end of the are to which a link is attached and 
the link is in turn fastened to the under side of the vesti- 
bule trap door. The illustrations show the step extended 
and closed up. When the vestibule trap door is closed 
the crank arm on the shaft is brought to its highest posi- 
tion and the forked arm with the extension step is drawn 


shows a 


face of the step hanger. 


up close under the fixed step out of the way of any 
obstructions along the side of the track. On _ raising 


the trap door preparatory to opening the vestibule doors, 
the shaft is revolved and the forked arm pushed out 
carrying the extension step with it. The device can be 
applied to any wide vestibule platform, aid as there are 
few parts to it the expense of putting the step on new 
or old equipment and afterwards maintaining it, is small. 
W. H. Cheever, Box 187, Nashua, N. H., has purchased 
the patents and is putting the device on the market, 


The Alaskan Boundary Decision and a Yukon Railroad. 
BY S. J. M’LEAN.* 

When the news of the Alaskan decision was received 
in the Canadian Parliament Sir Wilfrid Laurier said that 
this would render it necessary in the near future to obtain 
an all-Canadian line to the Yukon. In the British Co- 
lumbia Legislature which opened a couple of weeks ago 
great stress was laid upon the importance of such a 
railroad; and at the same time there was an unofficial 
statement that the Canadian government intended to take 
up the project either as a government work or as a pri- 
vate enterprise with government assistance. 

The idea of an all-Canadian line is not new. In 1898 
an agreement was made during the Parliamentary recess 
with Messrs. Mackenzie & Mann, who are now building 
the Canadian Northern, to build a railroad from the 
navigable waters of the Stikine River in British Colum- 
bia to the navigable waters of Teslin Lake, which lies 
across the boundary between British Columbia and the 
Yukon Territory and from which point there is water 
connection with Dawson. The road was to receive a 
land grant of 3,750,000 acres at the rate of 25,000 acres 
per mile. Owing to the fact that the lands within Brit- 
ish Columbia were wholly within provincial control, and 
to the further fact that, since the road was to be built 
for the development of the Yukon, it was considered only 
fair that this territory should pay for it, the land grant 
was to be chosen by the railroad company from the Yukon 
District and that part of the Northwest Territories lying 
west of the Mackenzie River and the Liard River and 
north of the sixtieth parallel. Against these lands, land 
grant bonds might be issued. The lands were to be taken 
in blocks three miles square along base lines to be de- 
termined by the company, the odd numbered blocks going 
to the contractors while the even numbered were to be 
retained by the government. The government agreed that 
no line was to be built or subsidized for five years from 
Lynn Canal or from any point at or near the boundary 
and Alaska with the Yukon. The com- 
pany was to construct immediately a practicable sleigh 
road from Stikine River to Teslin Lake. 

The charter of this railroad differed in its provisions 
from the usual charter forms of Canadian railroads. It 
The provis- 
which for- 


between Canada 


on mining operations. 
law of Canada, 


gave power to carry 


ions of the general railroad 


*Associate Professor of Economics, Stanford University. 
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bade those who were contractors for building to act as 
directors of the enterprise, were declared not to apply 
in this case. The rates were to be fixed by the Cabinet. 
After four years they might be reduced by 25 per cent. 
After seven years had elapsed they might be reduced by 
25 per cent. further. And after the expiration of 10 
years the general regulative provisions of the railroad 
act were to apply. 

The government was subjected to considerable criticism 
for having entered into such an agreement, which re- 
quired the sanction of Parliament to be binding, without 
having obtained the prior sanction of Parliament. To 
this it was rejoined that the work was of so urgent im- 
portance that any delay would be fatal. It was neces- 
sary to provide in the Yukon for the establishment of 
civil government, the protection of life and property, and 
the development of trade, and all these were dependent 
on an efficient transportation system. 

Of a number of routes which presented themselves, 
that by way of the Stikine River was considered the 
best. This route involved a journey—the initial part of 
which was through American territory—of approximately 
100 miles up the Stikine River to Glenora or Telegraph 
Creek, from which the distance to Teslin Lake was 150 
miles. It was stated that the use of the river to Fort 
Wrangel was guaranteed to Canada by treaty rights. 
‘The question was raised in Parliament as to whether 
ihe treaty rights would cover the trans-shipment of goods 
from ocean-going vessels to the river vessels plying on 
ihe Stikine. As has been said, this line was based on 
urgency, nor was it regarded as final. Provision was 
made that it might be extended to Dawson. If the gov- 
ernment chose to subsidize a road from the Stikine River 
to a harbor in British Columbia, Mackenzie & Mann were 
to have the preference. While the contract was ratified 
by the House of Commons, it was thrown out by the 
Senate. ‘The general grounds of objection in the Senate 
were as in the Commons, that there should have been 
public tenders for the construction of the road, and that 
there would be difficulties over the bonding question. 
While the land grant was considered by the government 




















Folding Car Step. 


a mere matter of chance it was considered by the ma- 
jority in the Senate an exorbitant price to pay. 

While the matter was thus disposed of by Parliament, 
a number of surveying parties were sent into the field by 
the government during the year 1898-99 to further inves- 
tigate the matter. One of the routes which had attracted 
attention during the rush to the Klondike was that by 
way of Edmonton at the northern terminus of the Cal- 
gary & Edmonton line, 192 miles from Calgary. It was 
decided to investigate this route. Owing to the absence 
of special difficulvies in the territory intervening between 
this point and the eastern boundary of British Columbia 
the surveys began on the Peace River at. the eastern 
boundary of British Columbia and continued westward 
hy way of the Peace River, the Finlay, which, joining 
with the Parsnip forms the Peace, the Omenica and 
Osilineca Rivers to a junction with the Skeena River. 
Along the Omenica River lie valuable gold fields which, 
on account of poor transportation facilities, have not been 
developed. 

The legislature of British Columbia has granted a 
charter to a railroad to be built from Kitimat Inlet to 
this section. From the junction point on the Skeena 
River surveys were made north by way of the Skeena 
and the Stikine to Dease Lake, 136 miles from 'Teslin 
Lake. While the latter portion was not surveyed it was 
found that there was a good trail. Surveys were elso 
made from Fort Simpson up the Skeena River to a 
junction with the line from the eastern boundary of Brit- 
ish Columbia. The surveys estimated the distance from 
the eastern boundary of British Columbia to Dease Lake 
at 646 miles, and of this some 570 miles were explored. 
On the section explored no great engineering difficulties 
were encountered. The heaviest grade was 157 ft. to the 
mile. Estimates were made that 412 miles of this line 
would cost $8,950,216. But the engineers stated this 
estimate was based on costs in eastern Canada and 10 
suggestion was hazarded as to the extra cost that would 
be entailed by increased cost of labor and difficulty of 
transportation of materials. The total distance from the 
Peace River Pass to Teslin Lake, connecting with the 
navigable waters of the Yukon, is 782 miles. To Edmon- 
ton it is approximately 500 miles more. 

The project, which for some time attracted attention 
of a line by way of Edmonton to the Yukon has been 
pushed aside by the Grand Trunk Pacific which will run 


through the same general territory. The proposition for 
an all-Canadian line to the Klondike has been increas- 
ingly popular in British Columbia. Not only will it as- 
sist in the opening up of rich ‘gold sections of British 
Columbia which now, on account of lack of transporta- 
tion, are undeveloped, but it is also expected that it will 
give Victoria and Vancouver an advantage over the Puget 
Sound ports in the contest for Yukon trade. It is prob- 
able, however, that in this respect the greater part of 
the advantage would accrue to the manufacturers of 
Eastern Canada. The project of 1898 relied upon util- 
izing the bonding privileges up the Stikine River. In 
its present temper Canada, as the Grand Trunk Pacific 
measure had shown even before the Alaskan decision was 
rendered, is not desirous of having its transportation 
Ways at all at the mercy of the United States, and this 
will hold especially true in the case of the Yukon. While 
it is probable that the Grand Trunk Pacific will have 
its British Columbia terminus at Fort Simpson there 1s 
some possibility of Kitimat Arm on Douglas Channel. 
further to the south, being chosen. During the seventies 
when the Canadian Pacific was in the project stage sur- 
veys which were made up the valley of the Skeena as 
well as that of the Kitimat showed both these routes were 
feasible. Whatever terminus is chosen it is reasonably 
certain that in the near future, an all-Canadian line will 
be begun, running by way of the Skeena valley and the 
Stikine towards Teslin Lake from some not far inland 


point on the Grand Trunk Pacific. 
TECENICAL. 


Manufacturing and Business. 
The American Steam Gage & Valve Mfg. Co. has moved 
its works from Jamaica Plain to 208-220 Camden street, 
Roston, Mass. 

A company is to be organized in Baltimore, Md., by 
William T. Manning with a capital stock of $1,000,000 
to make his patent convertible freight car. 

The American Locomotive Appliance Company, of 
Alexandria, Va., has amended its charter, increasing its 
capital to $400,000. John Milton is President. 

The Cloud-Marple Pneumatic Tool Company, of Phila- 
delphia, has been incorporated with a capital of $100,000, 
by John D. Cloud, Joel Marple and Frank P. McDermott. 

Willis Shaw, Chicago, has secured an order for eight 
carloads of Flory hoisting engines, for the coal docks of 

the Standard Coal Company, 

Milwaukee, Wis., and _ the 

RL Two Rivers Coal Company, 

g Two Rivers, Wis. The Hoist- 

ing & Conveying Machinery 

Company, Chicago, have the 

general contract. Six Flory 

hoists of 100 h.p. each will 

be installed in the Milwaukee 

plant, the Flory engines hav- 

ing been selected because of 

the satisfaction they have 

given at the docks at Esca- 

naba, Mich., and Green Bay, 

Wis., also installed by the 

Hoisting & Conveying Machinery Company and furnished 
by Mr. Shaw. 

The Ward-Dickey Steel Company has been incorporated 
with a capital stock of $50,000, and is building a plant at 
Indiana Harbor, Ind., for making planished steel sheets. 











O. C. Gayley, Manager of the New York office of the 
Pressed Steel Car Co., has been elected a director of the 
Safety Car Heating & Lighting Co., succeeding Edward 
Lauterbach, recently resigned. 

The Balance Cradle Crane Company, of Jersey City, 
N. J., has been incorporated with a capital of $1,000,000. 
The incorporators are Joshua Y, Lazarus, Halbert I. 
Gillette and Seabury C. Mastick. 

The Centaur Motor Company, Buffalo, N. Y., has been 
incorporated with a capital of $100,000 in New York. 
The directors are Lewis Emery, Jr., E. F. Jackson, Brad- 
ford, Pa., and J. B. Eccleston, Buffalo. 

N. C. Carroll has resigned as General Freight Agent 
of the New Orleans Belt & Terminal Co., and after Dec. 
31 will represent the Harroun Elevator Co., grain ex- 
porters of Chicago, as their agent in New Orleans. 

The Monarch Railway Car Company, with a capital 
stock of $2,500,000, has been organized at Augusta, Me., 
to make railroad cars. The officers are: President, 
Ernest L. Chaney; T'reasurer, Francis J. Sutton, both 
of Kittery, Me. 

The Locomotive Appliance Company of West Virginia 
has filed articles in Missouri to show that it had been 
incorporated under the laws of that State, with a capita! 
stock of $1,000,000, of which $2,000 is to be employed in 
Missouri, with an office in St. Louis. 

The American Bridge Company, which supplies struc 
tural steel for tall buildings throughout the country, has 
given up its construction department temporarily becaus 
of labor troubles. All remaining contracts will be filled 
by John McCord, of Post & McCord. 

Mr. W. N. Thornburgh has withdrawn from _ the 
Thornburgh Coupler Attachments Company of Detroit. 
and has been elected Vice-President of The Ohio Quar 
ries Company with offices in Cleveland, New York anc 
Chicago. Mr. Thornburgh’s headquarters will be in 
Chicago. 

The Bridgeport Chain Co., Bridgeport, Conn., recent]; 
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made on a special order, a welded chain blasting mat or 
blanket, 5 ft. x 16 ft. ‘The links of the blanket are made 
almost circular in shape, of 1 in. stock, and each was 
welded in in the ordinary manner. The total weight of! 
the blanket is 1,470 Ibs. | 

Willis C. Squire, Mechanical Engineer, has been elected 
Vice-President of the Locomotive Appliance Company, 
with offices in the Chemical Building, St. Louis, Mo. 
Mr. Squire is well known as the Mechanical Engineer for 
the Frisco System, and previous to that as Engineer of 
Tests for the Santa Fe System. His large experience in 
railroad and locomotive work especially fits him for the 
business in which he is now engaged. 

H. F. J. Porter, Assistant Manager of the Westing- 
house Companies’ Publishing Department, with offices in 
East Pittsburg and 10 Bridge street, New York, has been 
made Second Vice-President of the Nernst Lamp Com- 
pany, with the duties of General Manager. His office is 
at Pittsburg. He assumed charge on December Ist. 
This does not affect Mr. Porter’s relations with the Pub- 
lishing Department at the present time. 


Westinghouse gas engines are to be installed in a new 
central station now being erected at Berlin, Ont. The 
initial installation will aggregate 460 h.p., comprising 
three 13 in. x 14 in., three-cylinder, 125 h.p. engines, and 
one 11 in. x 12 in., three-cylinder, 85 h.p. vertical engine. 
hese engines will be operated with city illuminating gas 
of 650 B. T. U. calorific value, and drive direct-current 
generators for furnishing municipal lighting. 


An agreement has been reached, it is stated, between 
the controlling interests and dissatisfied bondholders as 
to a method of financing the debts of the Colorado Fuel 
& Iron Company, which is to be submitted to the stock- 
holders at a special meeting to be held Dec, 15, in Den- 
ver. It is admitted that the company needs about $7,000,- 
000 in cash, and a consolidated mortgage of about $30,- 
600,600 may be made to satisfy the debenture bond- 
holders. 


A Toledo, Ohio, paper of the 15th ult. gave consider- 
able prominence to a statement that the Vulcan Iron 
Works Co. of that city had shut down through a lack of 
orders. The statement was entirely untrue. The Asso- 
ciated Press also unfortunately failed to verify the state- 
ment before sending it out, and the management of the 
Vulcan Company feels that considerable harm has been 
done. As a matter of fact it may be stated that the Vul- 
can Works are giving steady employment to over 150 
operatives, are receiving more than the usual number of 
inquiries for steam shovels and dredges for this time of 
the year, and report that prospects for the spring trade 
are brighter than might be expected from present trade 
conditions, 


Announcement has been made by the American Bridge 
Company that William H. McCord, Vice-President of the 
company, has resigned and will become President of a 
new company to be known as Post & McCord, incorpor- 
ated, which company will engage in the business of engi- 
neering and contracting for structural and ornamental 
iron work for buildings. Associated with Mr. McCord in 
the new corporation are William C. Post, formerly con- 
tracting manager for the American Bridge Company in 
the metropolitan, New York, district, who will become 
Vice-President and ‘Treasurer; Andrew J. Post, formerly 
chief engineer of the Brooklyn plant of the Empire Bridge 
Company, who will become Secretary and Chief Engi- 
neer; John C. McCord, formerly Erection Superintendent 
for the American Bridge Company of New York in the 
metropolitan, New York, district, who will take charge 
of the erection forces, and Robert C. Post, formerly con- 
tracting agent for the American Bridge Company of New 
York, who will occupy a similar position in the new com- 
pany. 


Willis Shaw, Chicago, has received orders for: An 
air compressor plant and rock drills for the Rowley Min- 
ing Company; 45-ton steam shovel for Porter Brothers, 
Duluth, Minn.; prospecting mine hoist for J. T. Duffy, 
Louisville, Ky.; ‘‘Davenport” locomotive for the Cole 
Creek Coal Company, Big Muddy, Wyo.; traction steam 
shovel for the McDonald-McMillan Company, Winnipeg, 
Manitoba; Flory hoisting engine for the Lincoln Park 
Commissioners, Chicago; mine drills for the Antler Coal 
& Coke Company, Antler Siding, W. Va.; hoisting engine 
for the Stirling Company, Barberton, Ohio; traction 
engine for ©. C. Provine, Grenada, Miss.; revolving and 
traveling derrick and quarry drills for the Onaway Lime- 
stone Company, Onaway, Mich.; Flory hoisting engine 
for M. Suck, Mobile, Ala.; steam shovel for South Bend 
Electric Company ; hoisting engine for the Peoria Water 
Works Company; 28 in. x 30 in. saw mill engine for the 
Tremont Lumber Company, Tremont, La. ; road roller for 
Pattin Construction Company, Indiana; hoisting engine 
for Pepper & Register, Philadelphia; stone crusher for 
Bickford Brothers, New Orleans. 


Iron and Steel. 
Judge Landis at Lancaster, Pa., on November 30 ap- 
pointed P, E. Slaymaker and C. C. Kauffman receivers 
for the Susquehanna Iron & Steel Company. 


The Youngstown Iron Sheet & Tube Company will 
shut down its sheet, skelp and pipe mills at Youngstown, 
Ohio. The balance of the pliant will continue in opera- 
tion. During the shutdown, stock will be taken and re- 
pairs made to enable the entire works to run at full 
capacity. 


The National Steel & Wire Company has increased its 
Capital stock by $1,500,000 preferred, to $4,000,000, and 


$1,500,000 common, to $4,000,000, for the purpose of ab- 
sorbing the Safety Insulated Wire & Cable Company of 
Bayonne, N. J. There is outstanding $1,250,000 pre- 
terred stock and $1,500,000 common stock of the Safety 
Company, which will be exchanged for National Steel & 
Wire Company stock share for share, and, in addition, 
$250,000 of National Company preferred stock will be 
sold at par for cash. 


Reports from Pittsburg are that a large independent 
sheet steel company is to be organized by Ueorge G. Mc- 
Murtry, now president of the American Sheet Steel Com- 
pany of the United States Steel Corporation, from which 
McMurtry is to retire on Jan. 1. Interested with him is 
Veryl Preston, who recently resigned from the office of 
Third Vice-President of the American Sheet Steel Com- 
pany. ‘The property purchased for the plant is the site 
of the old Apollo Iron & Steel Company, which was con- 
trolled by McMurtry before the days of the United States 
Steel Corporation, and later became the Vandergrift 
works. 


Power for Lighting Cars. 

The amount of power required to light a car is compara- 
tively so smai] that that taken by a long train would 
hardly be felt by the large locomotives which are now 
in use. The steam locomotive for a heavy train would 
probably be rated at 1,000 h.p., and it would be working 
at about its full output when running at a good speed. 
The lighting equipment of a Pullman car consists of 
about 80 eight-candle-power incandescent lamps. For 
such application only high-efficiency lamps would be used, 
so that the pewer consumed by each lamp would be small. 
In fact, two kilowatts per car would probably be sufficient 
to supply all the lights on the car. This, allowing for 
losses, would be about 5 h.p. atthe axle, and would 
amount to only 0.5 per cent. of the rating of the loco- 
motive required by each car. It is highly probable that 
the car resistance itself during a run may vary so as to 
masque entirely the demands made by the lighting system, 
and the effect on the speed of the train would not be 
eppreciable.—Electrical Review. 


Acetylene Gas Lighting for Cars and Stations. 


In a paper read at the November meeting of the Iowa 
Railroad Club, Mr, E. G. Fisher, General Manager of the 
acetylene gas department of the Commercial Acetylene 
Company, gave the results of some recent tests of acety- 
lene gas lighting for railrcad stations and cars using the 
drum storage system with the gas dissolved in acetone 
and stored under pressure in tanks filled with asbestos 
bricks or discs. At the Morris, Illinois, station of the 
Rock Island, a standard car storage tank, 1914 in. x 124 
in,, containing 3,280 cu. ft. of available gas, was installed 
last March for lighting the station building. The tank, 
together with the regulating valves and pressure gage 
was placed in one corner of the baggage room and con- 
nected with the gas pipe supplying the burners. The 
burners on the fixtures were also changed. ‘One tank of 
gas supplies the station for three months and the appar- 
atus has required no attention except the insertion of a 
charged drum when the one in use is emptied. There are 
26 burners in this station and previous to the installa- 
tion of the acetylene gas drums, the average monthly bill 
for a year for city gas was $23.51 at $1.25 per thousand 
cu. ft. The cost of lighting with acetylene has been $8 
a month. Chair car No. 655 on the Rock Island was 
equipped with the Commercial Acetylene Company’s sys- 
tem on March 1, 1903, and started out on a regular run 
from Chicago to El Paso and occasionally to Ft. Worth, 
Texas. This car has seven 2-flame lamps inside the car 
and a 2-flame vestibule lamp at each end. Up to July 
1, the average cost of lighting was 50 cents for each all- 
night run. This car was shut out of Kansas City at the 
time of the great flood and was the only car in a number 
of trains that had gas light for the 10 days or more 
which the cars were detained. On July 2, this car was 
equipped with a tank of gas holding 3,150 cu. ft. and 
was put in service between Chicago and Sioux Falls, 8S. 
Dak. The single tank on car No. 655 lasted for 50 all- 
night runs at a total cost for gas of $23.625. <A suburban 
car on the Burlington, running daily between Chicago 
and Aurora, IIl., was equipped with the Commercial sys- 
tem on June 3. It is 50 ft. long and has four 2-flame 
Pintsch pattern lamps with Holophane globes. The tank 
used was 16 in. x 102 in. and contained 1,800 cu. ft. of 
available gas. The car was lighted, three hours a day, 
for 142 days with one drum at a total cost for gas of 
$13.50, or 91% cents per day. 








THE SCRAP HEAP. 





Notes. 

It is reported that orders have been given on certain 
divisions of the Union Pacific to dispense with negro por- 
ters on sleeping and parlor cars, and replace them with 
white men at an advance of $12.50 a month in wages. 
Complaints have been received that the negroes were in- 
attentive unless tipped liberally. 


In the County Court at Staunton, Va., Nov. 24, a man 
tried on the charge of murder for complicity in wrecking 
a Norfolk & Western passenger train last December, when 
the engineman was killed, was “sentenced to 18 years in 
the penitentiary. The culprit’s mother has been indicted 
for the same crime and is to be tried. Another partic- 
ipant in the crime has been convicted of murder in the 
first degree but has not yet been sentenced. 

Beginning January 1 the Pennsylvania Railroad will 
have its own sales department for the-disposal of the 


product of its hard coal mines instead of selling through 
commissioned agents. For the purpose of facilitating 
matters, the affiliated coal companies of the Pennsylva- 
nia Railroad hereafter will be known as the Susque- 
hanna Coal Company, the headquarters of which will 
be in the principal offices of the Pennsylvania Railroad 
Company in Philadelphia. * 

“The Shipper’s Protective League of Indiana” has just 
been formed at Indianapolis; and the members of it are, 
according to the Jndianapolis Journal, representative 
shippers of that city. The President is J. T. Eaglesfield 
and the Secretary is C. R. Jones. According to the re- 
port, the purpose of the organization is to force the rail- 
road companies to give “more just and adequate” car 
service and to protect shippers from paying for bad -ser- 
vice “or no service at all.” 

Two more suits brought by the executors of two vic- 
tims of the Park avenue tunnel disaster were settled at 
White Plains, N. Y., Dee. 5. The estate of Ernest Wal- 
ton sued for $100,000 and was awarded $75,000. The 
estate of Alfred M. Perrin was awarded $70,000 by an- 
other jury. The railroad appealed both cases, but the 
Appellate Division of the Supreme Court sustained the 
verdict, and the New York Central settled the claims. 
with accrued interest, rather than to appeal further. 

The Philadelphia North American is conducting a vig- 
orous campaign against the new rule of the Pennsylvania 
by which certain through trains no longer enter the Broad 
Street station, but land and receive passengers only at 
West Philadelphia. The purpose of the company is to 
lessen the congestion of traffic at the central station, but 
much hostility has been created by the rule that tickets 
between the Broad Street station and West Philadelphia 
are no longer sold, so that passengers, in the popular 
vernacular, must “take a cab or walk’’—unless they pre- 
fer trolley cars. 

Publication of Export and Import Tariffs. 

The Interstate Commerce Commission, holding that the 
law relating to the publication and filing of tariffs ap- 
plies as well to export and import traffic as to domestic 
traffic, announces that from Jan. 1, 1904, it will require 
the publication and filing of tariffs on export and import 
traffic the same as on domestic traffic, unless convinced 
that the obligation to do so is not imposed by the statute ; 
but in order to afford opportunity for carriers and ship- 
pers to express their views, a public hearing will be held 
in Washington, Dec. 17, when representatives of carriers 
and interested shippers may appear and be heard. 


Fires. 

The Atlantic Coast Line station at Nocatee, Fla., also 
seven box cars and six flat cars were destroyed by fire 
Noy. 26. 

The roundhouse, machine and tool shops and two 
engines of the Central of Pennsylvania near Williams- 
port, Pa., were destroyed by fire Dec. 2. Loss about 
$100,000. 

The car barn containing 27 street cars of the Citi- 
zens’ Railway Co., at Muscatine, Iowa, was destroyed 
by fire Dec. 38. Loss $50,000. 

The Pere Marquette shops at Saginaw, Mich., were 
damaged by fire Dee. 4. Loss. about $100,000. 

The New York Central freight house and sheds to- 
gether with a large amount of freight at Syracuse, N. 
Y., were destroyed by fire Dec. 5. Loss over $50,000. 


A Long-and-Short-Haul Decision. 

The Interstate Commerce Commission has decided the 
case of Marten vs. the Louisville & Nashville, involving 
the long and short haul principle. It is held that defend- 
ant’s rates on lumber from points in Michigan to Louis- 
ville, compared with rates to Nashville, are proportion- 
ally too high. There is a substantial dissimilarity of cir- 
cumstances and conditions between Nashville and Louis- 
ville; the differential of two cents heretofore fixed by the 
railroad is too great; a one cent differential is reasonable, 
“While the Interstate Commerce act does not require all 
rates to be proportional, it nevertheless makes the ele- 
ment of proportion an important one when the rates for 
any locality are to be determined, and it follows that no 
rates can be reasonable in and of themselves, within the 
contemplation of this act, which are made regardless of 
proportion,” 


Safety-Appliance Law. 

“In my last annual message the attention of the Con- 
gress was called to the necessity of enlarging the safety- 
appliance law, and it is gratifying to note that this law 
was amended in important respects. With the increasing 
railway mileage of the country, the greater number of 
men employed, and the use of larger and heavier equip- 
ment, the urgency for renewed effort to prevent the loss 
of life and limb upon the railroads of the country, par- 
ticularly to employees, is apparent. For the inspection of 
water craft and the Life-Saving Service upon the water 
the Congress has built up an elaborate body of protective 
legislation and a thorough method of inspection and is 
annually spending large sums of money. It is encourag- 
ing to observe that the Congress is alive to the interests 
of those who. are employed upon our wonderful arteries 
of commerce—the railroads—who so safely transport mil- 
lions of passengers and billions of tons of freight. The 
federal inspection of safety appliances, for which the 
Congress is now making appropriations, is a_ service 
analogous to that which the government has upheld for 
generations in regard to vessels, and it is believed will 
prove of great practical benefit, both to railroad em- 
ployees and the traveling public. As the greater part of 
commerce is interstate and exclusively under the control 
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of the Congress the needed safety and uniformity must 


be secured by national legislation.—President’s Message 
to Congress, December 7%. 
Massachusetts Electric Companies. 

The annual report of what is known as the Massachu- 
setts Electric Companies, embracing lines between Bos- 
ton, Lynn, Salem, Lowell, Nashua, Haverhill and New- 
buryport on the north and Walpole, Brockton, Taunton, 
I'all River, Newport, etc., on the south, with a total of 
S60 miles operated, shows a surplus after dividends of 
only $6,622, comparing with $195,167 in 1902. There 
was an increase of $163,843, however, in dividends paid. 
Gross earnings were $6,333,911 as against $6,090,168 in 
1902 and operating expenses were $4,155,909, as against 
$5,827,372, leaving net earnings of $2,178,002, as against 
$2,262,796 last year. Interest, rentals and taxes were 
slightly less this year than last and the ultimate amount 
applicable to dividends was $846,855, from which $8490,- 
233 was paid in dividends, while last year $871,557 was 
available and only $676,390 was paid. The increase in 
operating expenses, which was greater than the increase 
in gross earnings, is accounted for by the general rise in 
the price of supplies and in the increase in wages, while 
the comparatively slight total increase in gross earnings, 
which showed a serious falling off in the best months of 
the year, was due to the cold and wet summer. 


Grain Harvests of 1903, 

The Commercial and Financial Chronicle prints an esti- 
mate of the indicated production of grain for the year 
19083 as compared with the four preceding years, showing 
that the aggregate crops of corn, wheat, oats, barley and 
rye, although less than the record breaking crops in 1902, 
are, nevertheless, greater than in any other year of the 
five. The aggregate estimate for these five crops in 1903 
indicates a production of 3,920,919,000 bushels as against 
4,350,138,647 bushels in 1902, 3,157,066,5S7 bushels in 
1901, 3.519,379,770 in 1900 and 3,518,968,796 bushels in 
1899. The following table shows the total production in 
the United States of each of the five different grain crops, 
as estimated for 1903, compared with the year 1900, 
which is more representative for this purpose than the 
phenomenal crops of 1902 or the yield of 1901, which, 
except for wheat, was unusually poor. 


1903. 1900. 
Bushels. Bushels. 
Corn 2,313,140,000 2,105,102,516 
Wheat 659,028,000 522,229,505 
Oats 787,589,000 809,125,989 
CE Se ee 131,789,000 58,925,823 
29,373,000 23,995,927 


3) Se ee ee ee 


MOTH... 6x 3,519,379,770 

In addition to these figures it is stated that the hay 
crop this season has been unusually satisfactory, the yield 
per acre being 1.54 tons, as against 1.50 tons in 1902 
and 1.28 tons in 1901 and 1900. ; 


3,920,919,000 





Record Private Car Trip. 

Mr. Frank Seaman, of 874 Broadway, New York City. 
is believed to have taken, with his family, the longest 
continuous private car trip ever made. His vacation dur- 
ing the past summer and fall lasted a little over a quarter 
Ilis log book is decidedly interesting and the 
summary: Time, 101 days from New 
over 14,500 miles; traveled by 
miles; traveled on horseback over 150 
stages over 300 miles; in 18 States 


of a year. 
following is a 
York; traveled in 
Loats over 450 
miles; traveled in 
and Mexico. 
Some scenic points visited: Pike’s Peak, 
Creek, Grand Canyon of Arizona, spending a night at 
bottom of Canyon; Catalina Island, Mt. Tamalpais, Yose- 
mite Valley, Mariposa Big Trees, Lake Tahoe, Gen 
Grant Park, King’s River Canyon, crossing the Sierras 
at Kiersage Pass, highest pass passable for pack animals, 
requiring 12 days .with 21 horses; Mt. Shasta, Columbia 
River up to The Dalles, Salt Lake, spent 72 days and 
traveled over 4,000 miles in the car in California; ran 
special three times; special train one day on C. & C., 
Ry. in Owen’s Valley; highest altitude of car, 8,000 ft. 


Neb.; lowest, 263 ft. below sea level at 


ear 


Cripple 


at Sherman, 
Salton, Cal. 

Ilighest elevation of party, 14,147 ft. on Pike’s Peak; 
lowest, 2.550 ft. level below ground in the Comstock Mine, 
and over one mile below the rim of the Grand Canyon 
in Arizona; fastest time rate, 110 (?) miles an hour, on 
the GC. & N. W. Ry.; fastest long distance time, 52 
miles in 44 minutes, on C. & N. W. Ry. (about 62 miles 
per hour) ; highest temperature, 126 deg. in the shade at 
Mexicala, Mex.; lowest temperature, 29 deg. at Bull 
Frog Lake, Cal.; no rain excepting one day at Chicago; 
no accidents—no delays. 

Large Locomotives in England. 

At the congress of the (British) Amalgamated Society 
of Railway Servants, General Secretary Bell called atten- 
tion, in his annual report, to “the great change which 
had been taking place during the last three or four years 
in the railroads of England on the loading of trains and 
enlarging locomotives. From the railroad companies’ re- 
turns for the half year ended June it appears that the 
22 leading lines showed a saving in train mileage of 
$.281,000 miles as compared with the corresponding period 
in 1900. The average train miles run per engine for the 
half about 9,000. Thus, without taking into 
consideration the increase of traffic, there would be 4 
per cent. engines less engaged in doing the same work 
as that of 1900, and, in spite of the additional traffic, 
a less number of engines were employed to do the work. 
This increase in the labor and responsibilities of the engine 
drivers and firemen should be counterbalanced by a re- 


year was 


duction of hours; and he thought that a nine-hour day 
for trainmen was the maximum they should be called 
upon to work. Lord Cawdor, chairman of the Great 
Western, at the last half-yearly meeting of the share- 
holders pointed out that of £12,000 ($58,398) increase in 
the expenses of the running department £8,000 ($38,932) 
went for wages of additional men who had to be employed 
to comply with the Board of Trade requirements in re- 
ducing the long hours of the drivers and firemen, and Mr. 
Bell found the average wage expenses per engine £6 
($29) per week, which, he presumed, included the engine 
driver, fireman, cleaner, shed men, and laborers. T'aking 
that as a basis the £8,000 ($38,932) meant that 51 sets 
of men would have to be employed on that system during 
that half year in order to reduce the hours of labor on 
the whole. This, said Mr. Bell, was direct evidence of 
the usefulness of the society.—-Consular Reports, 


Two Views About the American Merchant Marine. 

In a recent news letter published by Hambleton & 
Company, Baltimore, extracts are given from speeches on 
American shipping by Secretary Shaw and by J. J. Hill, 
as representatives of opposite beliefs on the subsidy ques- 
tion. Secretary Shaw is an ardent believer in govern- 
ment aid to shipping; portions of his speech follow: 

The only unprotected American industry is its merchant 
marine. An act of Congress, approved by George Washington 
and never repealed, though frequently assailed, gives the 
American shipbuilder, the American shipwright, the Ameri- 
can ship owner and the American flag a monopoly in our 
coastwise trade, and we have not only the most efficient serv- 
ice, but the cheapest coastwise rates in the world. By acts 
of Congress, non-partisanly passed, transcontinental rail- 
ways have been granted liberal subsidies of moneys and lands 
until we have the best railroad system in existence and the 
cheapest rates enjoyed by any people, not excepting countries 
where the roads are owned by the Government. Through 
Government encouragement and protection our factories turn 
out more manufactured products than any other two coun- 
tries on the map by more than three thousand millions per 
annum. By reserving the public domain for homestead set- 
tlement, and by Government encouragement through subsi- 
dized transcontinental railroads and subsidized rivers and 
harbors, our agricultural interests are more valuable than 
those of any other country. The development of our mining 
industries has been encouraged by many direct Congressional 
enactments, and because thereof, and because of the un- 
equaled railroad and coastwise facilities to which I have re- 
ferred, our mineral output has passed the billion dollar line. 
Coastwise vessels unload upon the shores of a single State 
more iron ore than any foreign nation produces. 

Without attempting to give the reasons therefor, I content 
myself with stating the fact that forty years ago we had 
only one-fourh as much foreign commerce to transport as we 
have now, yet we actually carried in American bottoms forty 
years ago three times as much foreign commerce as we carry 
These conditions may be satisfactory to you. They 


to-day. 
But they are not satisfac- 


seem to be satisfactory to many. 
tory to me. 

During the Spanish war. which lasted less than 120 days, 
we purchased or chartered 40 foreign vessels. If war were to 
be declared between any two of the great powers of Europe 
our foreign commerce would be not only helpless but hopeless. 

Mr. J. J. Hill states his side of the question as fol- 
lows: 

I do not care what the bonus is, if you have not got the 
business you had better run your steamer to the bank and 
tie it up. It is business you want and not bonus. To-day 
nobody in this country wants to own or operate ships unless 
he can make a connection between the ship and the United 
States Treasury, and that kind of a merchant marine will 
be of no value to you or anybody else. After the Civil War 
our merchant marine was dispersed and driven under other 
flags. The energy of the country and the capital of the 
country were devoted to exploiting the West, the new coun- 
try. There is not a letter on the statute books applying to 
ships sailing on the high seas that is not absolutely framed 
against the ships. You hire sailors, firemen, anybody you 
can engage for a voyage, but they can quit you anywhere, 
leave you, and you have got to pay them to the last minute 
and you can help yourself in any way you can. All other 
nations enforce a contract. Wedonot. If we hire American 
sailors we have to pay. on the Pacific, the union price, $30 a 
month, and $36 for firemen. The other ships hire Lascars, 
Japanese and pay them $5 a month in Mexican silver, and 
instead of $36 they pay $6 in silver for firemen. They are 
good sailors and they are good, hardworking men; and they 
do the work. 

There are some American-built ships, nominally under the 
American flag—an@ it is a beautiful flag that we all rever- 
ence and love—but what has the American ship got to do? 
She has to land at Victoria and put off two-thirds of her 
crew, keep them there and she has to pay for their keep, 
until she goes down to the American harbor, delivers her 
cargo and takes on another, and go back and land and take 
on her foreign sailors, and then go about her business. That 
is what she has got to do. 


MEETINGS AND ANNOUNCEMENTS. 
(For dates of conventions and regular mettings 


of railroad associations and engineering 
societies see advertising page svi.) 


Railway Water Supply Association. 

The next meeting of this Association is to be held at 
Minneapolis, Minn., Jan. 3. This will be the regular 
quarterly meeting, also the annual, at which officers are 
elected, and there is also to be a constitution adopted. 


Franklin Institute. 

A section meeting was held on Thursday, December 
10, in Philadelphia. The programme included the con- 
clusion of the subject, “The Electrolysis of Water,” by 
Dr. Joseph W. Richards, Lehigh University, Bethlehem, 
Pa., and the introduction of a new subject, A Résumé 
of Recent Progress in Electrometallurgy, by Dr. Geo. 
P. Scholl, Philadelphia. 


Engineers’ Society of Western New York. 

At the meeting of this society Dec. 1, the following of- 
ficers were elected: Chas, E. P. Babcock, President; 
Thos. W. Wilson, Vice-President; Samuel J. Dark and 
Louis H, Knapp, Directors; Harry B. Alverson, Secre- 
tary; William A. Haven, Librarian, and Frank N. 
Speyer, Treasurer. 


Western Society of Engineers. 

Through the courtesy of the Chicago, Burlington & 
Quincy R. R. about 150 members and invited guests of 
the Society made a trip to Plano, Ill., Saturday, Decem- 
ber 5th, to inspect a double-track 75-ft. concrete-steel 
arch in course of construction. A description of this 
structure and photographs showing its present state are 
printed elsewhere in this issue. Concreting on the wing 
walls and abutments is well advanced, but the arch has 
not yet been begun. Freezing weather and scarcity of 
laborers has delayed the work. 





PERSONAL. 


—Mr. C. L. Kimball, who has been transferred from 
Cleveland, Ohio, to Chicago as Assistant General Pas- 
senger Agent of the 
Pennsylvania Lines 
West of Pittsburg, 
to succeed the late 
Mr, H. R. Dering, 
has, like his prede- 
cessor, spent his en- 
tire railroad career 
in the service of one 
company. He is 54 
years old, and has 
been 35 years in the 
service, having 
started at the age of 
19 on the Cleveland 
& Pittsburg as check 





recorder in the 
Cleveland baggage 
room. At the end 
of a year he was 


made ticket clerk in 
the Auditor’s office, and the following year was trans- 


ferred to the freight department. Five years later he 
became chief ticket clerk, and in 1881 was appointed 
District Passenger Agent of the Pennsylvania Lines. He 
was promoted to the Assistant General Passenger Agency 
in 1885, and continued in that position until his recent 
promotion. 

—Mr. George E. Bales has been appointed Railroad 
Commissioner of the New Hampshire State Railroad 
Commission, succeeding the late Mr, Edward B, 8. San- 


bern. 

—Mr. A. J. Stone, recently appointed Assistant to the 
Second Vice-President of the Delaware & Hudson, but 
more recently to the General Superintendency of that 
company, has for the past 16 years been in the service of 
the Erie Railroad. During those years he served in va- 
rious capacities and branches of the operating depart- 
ment, and prior to going to the Delaware & Hudson, 
was for about 18 months Assistant to the General Man- 
ager of the Erie, with office at New York city. 

—Mr. George E. Archer, who for the past 17 years, 
since 1886, has been architect of the Erie Railroad, died 
at his home in Nut- 
ley, N. J., on Thurs- 
A na- 





day, Dee. 3. 
tive of New York 
city, born in 1858, 
his early education 
was. received in 
Amesbury, Mass., 
and he was a grad- 
uate of the Massa- 
chusetts Institute of 
Technology. While 
in Massachusetts he 
worked as architect 





apprentice, florist 
and wood carver. 


Mr. Archer went to 
Indiana and worked 
for a lumber com- 
pany in New Albany 
as book-keeper, but in the early eighties returned and for 
a time was on the New York & New England, under Mr. 
Bidwell, the Chief Engineer, and later on the Pennsyl- 
vania at Columbus, Ohio. For about two years he was 
on the Wilmington & Northern, and in 1886, came to 
the Erie as architect, and planned and supervised tlie 
building of all stations, docks, piers, etc., on the road, 
between New York and Chicago. Mr. Archer also 
planned a number of important buildings among which 
were the White Star Line Pier on West street, New York 
city. 

—Mr, T. J. Cutler, the new Master Mechanic of the 
Northern Pacific at Missoula, Mont., was born in Penn- 
sylvania, and is about 37 years old. At the age of 24 
he went west and became machinist for the Northern 
Pacific, but was soon transferred to Staples, Minn. For 
a short time Mr. Cutler was out of railroading, but in 
October, 1895, returned and became machinist on the 
Brainerd & Northern. Three years later he took a simi- 
lar position on the Northern Pacific at Livingston, Mont., 
and for the three years following 1899 was in charge of 
the air-brake work at that point. In December, 1902, 
































DECEMBER 11, 1903. 





THE RAILROAD GAZETTE 


895 








he was transferred to Mandan, N. Dak., as General Fore- 
man, and in June, this year, became Master Mechanic 
of the Yellowstone Division at Glendive, Mont.; two 
months later he was put in charge of the Dakota Divi- 
sion at Jamestown, and the latter part of November re- 
ceived his new appointment as Master Mechanic of the 
Rocky Mountain Division at Missoula. 

—Mr. Joseph Stehlin, whose promotion to the position 
of Mechanical Engineer of the New York Central & 
Hudson River to suc- ; 
ceed Mr, Slade is an- 
nounced in another 
column, was born in 
New York city 28 
years ago. Mr. Stehlin 
is a graduate of Stev- 
ens Institute of Tech- 
nology, class of ’98. 
His entire railroad } 
service has been on | 
the “Central,” begin- 
ning in 1900 as office 
assistant to Mr. E, B. 
Katte, then Mechan- 
ical Engineer. Two 
years afterwards he 
went to Oak Grove, 
Pa., on the Pennsylva- ; 
nia Division of the N. Y. C. & H. R., to take charge as 
Assistant Engineer of the power equipment then being 
installed in the power house and shops at that point, 
and remained on that division until March, this year, 
when he became Assistant at New York to Mr. Slade, 
Mechanical Engineer, and now is promoted to succeed 
him. 

—Mr, D. A. Wells, a prominent citizen of Johnstown, 
N. Y., and at one time connected with the Fonda, Johns- 
town & Gloversville, died at his home Nov. 29, at the age 
of 75. 

—Mr. H. B. Breckenfeld, who on November 15 last, 
became Assistant Superintendent of the Sacramento Di- 
vision of the South- 
ern Pacific at Sacra- 
mento, is a native of 
New York city, hav- 
ing been born in that 
city 47 years ago. 
His early experience 
was us a messenger 
boy for Wells, Fargo 
& Company express 
in San Jose, Cal. 
During Mr. Breck- 
enfeld’s 32 years of 
service he has been 
continuously on the 
Southern Pacific, be- 
ginning in 1871 asa 














telegraph operator, 
and has held success- 
ively the positions 


of Superintendent’s 
Clerk, Train De- 
Chief Clerk and Chief Train Despatcher. 

George W. Weedon, the new District Pas- 
senger Agent of the Pennsylvania Lines at Cleve- 
land, was formerly Traveling Passenger Agent of the 
Pennsylvania Lines at Minneapolis. Mr. Weedon is 34 
years old, and at the age of 15 became Assistant Ticket 
Agent of the Louisville & Nashville at Louisville. In 
1885 he became Ticket Agent and six years later was 
made joint Ticket Agent for the Louisville & Nashville, 
the Pennsylvania and the Monon roads at the new Union 
Station at that point. In 1901, he resigned and was ap- 
pointed City Passenger Agent of the Pennsylvania at 
Louisville, but soon became Traveling Passenger Agent at 





spatcher, 
—Mr. 


Minneapolis. He assumed his new duties at Cleveland 
on the first of this month. 
—Mr. W. S. Carter, the recently chosen Secretary and 


of the Brotherhood of Locomotive Firemen, 
in Texas 44 
years ago; was a lo- 
comotive fireman and 
engineer for 15 years; 
and nine years, from 
1894 to the present, 
has been editor of the 
Locomotive Firemen’s 
Magazine. During 
his editorship he de- | 
veloped the technical 
and educational de- ¥ 
partments and made 
them of value to the 
51,000 members of the 


Treasurer 
Was born 


organization. Never- 
theless his main un- 


dertaking was, as he 
expresses it, “to de- 
fend the cause of organized labor,’ but in doing this it 
has been interesting to observe that his aggressiveness 
has been mainly in encouraging other unions, and that 
his conservatism has been marked in its application to 
the doings of his own order. His editorial work has de- 
veloped the student habit and an increasing knowledge 
of economics and the rights of others, so that in his par- 
tisanship he has been more and more bold in fairly stat- 
ing the other side. During the past year the Brother- 








hood has paid to its members about $650,000 in life 
and disability insurance and has on hand about $380,000, 
This important department will now be Mr. Carter's 
especial field, but he is restlessly progressive, has shown 
the capacity to learn, and is still young, so that he will 
surely be heard from in the councils of his order. 

—Mr, A. C. Elston, the new Superintendent of the 
New York, Susquehanna & Western and the Wilkesbarre 
& Eastern Railroads is only 36 years old. He began by 
learning telegraphy at Unionville, N. Y., when he was 
13; and when only 14 years old he was made station 
agent at Stockholm, N. J., on the New York, Susque- 
hanna & Western, and he held this place at different 
points until he became of age, and then he was Train 
Despatcher and Chief Train Despatcher until the early 
part of this year, when he became a Division Operator 
and Assistant to the General Superintendent of the Erie, 
At this time his associates, on the Susquehanna road, 
showed their appreciation and liking by presenting him 
with a handsome diamond ring. 


ELECTIONS AND APPOINTMENTS. 


Boston & Albany.—VP. T. Lonergan, formerly on the Rut- 
land, has been appointed Master Mechanic of the B. & 
A., with headquarters at Springfield, Mass., succeeding 
W. B. Leach, resigned. 


Canadian Northern.—See Great Northern of Canada. 


Leidy has been appointed Secretary and 
suc- 


Catawissa.—s. L. 
‘Lreasurer, with headquarters at Philadelphia, Pa., 
ceeding R. M. Elliott, resigned. 


Central of Georgia—The officers of this company are: 
President, J. I’, Hanson; Vice-President and Traffic 
Manager, we A Winburn; General Manager (a newly 
created office ) , T. D. Klin». Mr. Kline was heretofore 


General Superintendent. The position formerly held 
by Mr. Hanson, Chairman of the Board, has been abol- 
ished, 
Chicago & Eastern Illinois—See Chicago, Rock Island & 
-acific. 


Chicago, Milwaukee & St. Paul—G. L. Cobb has-been 
appointed Southwestern Passenger Agent, with office 
at Kansas City, Mo. 


Peoria & St. Louis —H, W. Berger has been 
appointed Secretary, Assistant Treasurer and aa 
with headquarters at Springfield, Ill., and T. C. Well- 
man, Treasurer and Assistant Secretary, New York, 
succeeding Ralph Blaisdell, resigned. 


Chicago, Rock Island & Pacific—H. I. Miller, hitherto 
General Manager of the Vandalia .-% has been ap- 
pointed General Manager of the C, I. & P., with 
headquarters at Chicago, IIlL., tt By tas. 15. 

T. Fulton, hitherto Assistant to the Vice-Presi- 
dent of the St. Louis & San Francisco, has been ap- 
pointed Assistant to the Third Vice-President of the 
“Rock Island”; Assistant to the First Vice- President 
of the S. L. & 'S. F., and Assistant to-the Vice-Presi- 
dent of the Chicago & Eastern Illinois (B. L. Win- 
chell), with headquarters at Chicago, III. 


Choctaw, Oklahoma & Gulf.—The position formerly held 
by C, J. Hogue, Assistant Engineer of Maintenance of 
Way, has been abolished. 

Cleveland, Cincinnati, Chicago & St. Louis.—G. Dieffen- 
bach, hitherto Division F reight Agent at Dayton, Ohio, 
has been appointed Assistant General Freight Agent 
at that point, and W. Nichols has also been appointed 
to a similar position at St. Louis, Mo. 

Colorado & Southern.—C. FE. Carson, hitherto Superinten- 


dent of Terminals of the Missouri Pacific, has been 
appointed Superintendent of the C. & S.. with head- 


Chicago, 


quarters at Denver, Colo., succeeding J. Ww. Dean, re- 
signed. 
Delaware & Hudson.—S. T. S. Henry, Auditor, with 


headquarters at New York, has resigned. 

Hrie—W. B. Lane and L. L. Stanton have been chosen 
Directors of this company. Mr. Stanton is the 16th 
member of the Board, the Board heretorore consisting 
of only 15 members. 


Great Northern of Canada.—D, B. Hanna, hitherto Third 





Vice-President of the Canadian Northern, has been 
elected President of the G. N, of C., succeeding P. Gar- 
neau. J. McNaught and E. E. L. Ling have been 


elected First and Third Vice-Presidents, respectively. 


Illinois Central_—F. S. James, 
been appointed Superintendent, 
Louisville, Ky., succeeding A. Philbrick, resigned. 
Memphis & Gulf.) 


Manistee & Grand Rapids.—G. W. 


hitherto Trainmaster, has 
with headquarters at 
(See 


Anderson has been ap- 


pointed Superintendent, with headquarters at Filer 
City, Mich. 
Memphis & Gulf—The officers of this company are: 


President, ©. H. Pond: Vice-President and General 
Manager, S. Dunn: Second Vice-President, A. S. 
Lyman; Treasurer, E. ©. Blair, and Chief Engineer, 
A. Philbrick. This road is now building between Gren- 
ada, Miss., and Pensacola, Fla. (See R. R. Construc- 
tion Nov. 27, p. 858.) 

Missouri, Kansas & Teras of Teras.—J. H, Davisson, 
hitherto Acting Superintendent at Smithville, Texas, 
has been appointed Superintendent. 


Missouri Pacific—T. P. Adams has been appointed Act- 
ing Superintendent of Terminals, succeeding C. E. Car- 
son, Superintendent of Terminals, resigned. (See Col- 
orado & Southern.) 


Newburg, Dutchess & Connecticut—Clarence J. Conklin 
has been appointed Car Accountant, succeeding Cc, B. 
Wiltse, who has been assigned to other duties. 


New York Central & Hudson River.—Joseph Stehlin has 
been appointed Mechanical Engineer, with headquarters 
at New York, succeeding A. J. Slade, resigned. Mr. 
Stehlin will report to E. B. Katte, Electrical Engineer, 
on designing and construction of power stations except 
those in the electric traction system, and to Olaf Hoff, 
Engineer of Structures, on designing and installation 
of heating and lighting plants, water and coaling sta- 
tions. 


Northern Central—Gamble Latrobe, hitherto Assistant 
Engineer of the Philadelphia, Baltimore & Washington, 
has been appointed Assistant Engineer of the N. C., 
with headquarters at Baltimore, Md., succeeding W. L. 
Cooper. 


Pennsylvania Lines—C. L. Kimball, hitherto Assistant 
General Passenger Agent at Cleveland, has been ap- 
pointed Assistant General Passenger Agent at Chicago, 
succeeding H. R. Dering, deceased. W. W. Richard- 
son, District Passenger Agent at Indianapolis, has been 
promoted to be Assistant General Passenger Agent at 
Indianapolis. George W. Weedon, heretofore Travel- 
ing Passenger Agent at Minneapolis, has been appointed 
District Passenger Agent at Cleveland. J. B. Modis- 
ette, heretofore Chief Clerk of the General Passenger 
Department at St. Louis, has been appointed Special 
Agent with Mr. Kimball at Chicago. 

Philadelphia, Baltimore & Washington.—-J. H. Stadleman 
has been appointed Assistant Engineer, with headquar- 
ters at Clayton, Del., succeeding G, Latrobe, resigned. 
(See Northern Central.) 

St. Louis € San Francisco.—See Chicago, 
Pacific. 

St. Louis, Memphis & 
been appointed Master Mechanic, 
Cape Girardeau, Mo., succeeding T. M. 

Sierra of California—T. S. Bullock, 
has been elected President. 

-~-B. R. McKeen has been appointed Gen- 

succeeding H. I. wore resigned. 


Rock Island & 


Southeastern.—C. B. Butler has 
with headquarters at 
Downing. 


General Manager, 


Vandalia Line 
eral Manager, 


LOCOMOTIVE BUILDING. 


Company is having 


The Colorado-Utah Construction 
Works of the 


two locomotives built at the Schenectady 
American Locomotive Company. 


The Italian-Mediterranecan Railway Company is re- 
ported in the market for 10 locomotives which are to 
be built outside of Italy. The headquarters of the com- 
pany are at Milan. 

The Toledo, Peoria & Western, as reported in our issue 
of Nov. 27, has ordered five simple 10-wheel (4-6-0) loco- 
motives from the Baldwin Works. These locomotives 
will weigh 135,000 Ibs., with 100,000 Ibs. on drivers ; cylin- 
ders, 19 in. x 26 in.; straight boiler, with a working 
steam pressure of 200 Ibs. ; 283 iron tubes, 2 in. in diam- 
eter and 14 ft. 5 in. long; steel fire-box, 96% in. long 
and 22 in. wide; tank capacity, 4,500 gal. of water. 
Special ee includes Westinghouse brakes, steel 
axles, P. . Standard; Janney couplers, kerosene head- 
lights, Bh ‘injectors, Sansom bell ringers, bronze jour- 
nal bearings, U. S. piston rod and valve Yod packings, 
Nathan sight-feed lubricators, Gold steam heat, Baldwin 
springs and steel wheel centers, 


CAR BUILDING. 





The Jamieson Coal & Coke Co. is having 250 freights 
built by the Standard Steel Car Company. 

The Mather Stock Car Company is having 425 freights 
built at the South Baltimore Steel Car & Foundry Com- 
pany. 

The Alabama & Vicksburg (Queen & Crescent) has 
ordered 100 flat cars from the Southern Car & Foundry 
Company. 

The Ramapo Iron Works, Hillburn, N. Y., are reported 
to have received a contract for 100 cars for use on rail- 
roads in Porto Rico. 

The Vicksburg, Shreveport & Pacific (Queen & Cres- 
cent) is having 100 hopper bottom coal cars built by 
the Southern Car & Foundry Company. 

The Coeur d’Alene & Spokane, as reported in our issue 
of Nov, 27, has ordered 20 box cars from the American 
Car & Foundry Company. These cars will be 36 ft. 
in. long, 9 ft. 5g in. wide, and 7 ft. 8%4 in. high. 

The Georgia Car Company, Atlanta, Ga., has the fol- 
lowing orders for freight equipment: Greenbrier & Elk 


634 


River, four flat cars of 60,000 lbs. capacity; Georgia 
Northern, eight hen ears of 50,000 Ibs. capacity ;, Coal 
River & Western, five drop bottom gondolas of 50,000 


long, of 50,000 Ibs. 
long, of 50,000 Ibs. 
with auto- 


Ibs. capacity: five flat cars 36 ft. 
capacity, and two box cars 36 ft. 
capacity. All these cars will be equipped 
matic couplers and Westinghouse air-brakes. 


BRIDGE BUILDING. 


ATLANTA, GA.—A new bridge may be built over the 
Southern tracks at Edgewood avenue by the city and the 
street railroad company, to replace the present structure, 

BripGEport, CoNN.—In addition to the $10,000 set 
aside by the Board of Apportionment for a new iron 
bridge at the foot of Berkshire Mill pond a like amount 
will be added and bids asked for its construction the 
coming year. 

CALENDONIA, W1s.—The Calendonia 
sioners may build an iron bridge 140 ft. 
Root River. 


Commis- 
the 


Bridge 
long over 


CHARLOTTETOWN, P. E. I.—The Provincial Govern- 
ment will shortly call for tenders for new iron or steel 
bridges at Rusticoville and New Glasgow, 


CHATTANOOGA, 'TENN.—The building of a viaduct at 
McCallie avenue at the crossing of the Cincinnati South- 
ern is uncertain, and we are told that no action will be 
taken earlier than next spring. 


CLEVELAND, On1o.—The County Commissioners have 
under consideration the introducing of a special bill in 
the Legislature for permission to issue bonds, or raise 
additional taxes for bridge purposes. There are about 
4@ condemned county bridges which will cost above $108,- 
000 to rebuild. 


ELKADER, Iowa.—Bids 
substructure of a bridge 
ft. long by J. G. Hempel, 

I‘LORENCE, WaAsuH.—Snohomish County, local 
say, will build a steel bridge 200 ft. long, on 
piers with approaches of 500 ft. and 400 ft. 


are wanted Dec. 21 for the 
and two steel spans each 125 
Clayton County Auditor. 

reports 
concrete 


Houston, TeExas.—Bids are wanted Dec, 16 by the 
County Commissioners for building the steel highway 
bridge over Buffalo bayou at McKee street. 

La Crosse, WIS.—The city may build several new 
bridges. 

Lonpon, Ont.—The Countv Council has under con- 


sideration the question of building several steel bridges. 


Ottawa, Ont.—Bids are being received by L. K. 
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Jones, Secretary Department Railways and Canals, for 
a new steel bridge at Concession street. 


PirTsBpurG, Pa.—It is reported that E. N. Bigelow, 
Director of Public Works, has plans ready for the build- 
ing of a two span stone arch viaduct, each span 125 ft. 
long with approaches of 55 ft. and 50 ft. wide, to be 
built at Lincoln avenue. 

Rocuesrer, N. Y.—The special bridge committee re- 
ported in favor of a new river bridge at Langham ave- 
nue near the Ridge road; Engineer McClintock has been 
authorized by the Board of Supervisors to draw plans 
for a steel arch bridge about S800 ft. long to cost $200,- 
O00. 
directing the issue of 
the Albright ave- 
bridges has been 


ScrRaANTON, Pa.—A_ resolution 
$60,000 worth of bouds for building 
nue, Sanderson avenue and Ash street 
introduced in Councils. 

TRENTON, N. J.—Local reports state that a_ steel 
bridge about 1,400 ft. long is to be built over the Dela- 
ware River from Washington’s Crossing to Taylorsville, 
a., by Dr. I. M. Strattmater, of Philadelphia, and bids 
for its construction ‘may soon be asked. A charter will 
have to be obtained from both New Jersey and Pennsy!l- 
vania before work can begin. 

WasBasn, INv.—-The Indiana 
bridge over the Wabash River. 

Wasitinaron, D. C.—The bill before Congress provid- 
ing for the construction of the memorial bridge over the 
Potomac River from Washington to Arlington to cost 
$5,000,000 is recommended for favorable action by Com- 
Macfarland. 

WILLIAMSPORT, IND.—The County Council authorized 
the County Commissioners to build two bridges over the 
Wabash River, one at Independence and one at the Shaf- 
fer gravel road. An appropriation of $90,000 for this 
work has been authorized for which bonds will be issued, 


Northern may build a 


missioner 


Other Structures. 


COATESVILLE, PA.—The 
has bought land on which it 
and freight stations. 


is reported, 
passenger 


Pennsylvania, it 
will build new 


Durnuam, N, C.—Plans are being drawn for a_ brick 
and stone union station for the Southern, the Seaboard 
Air Line and the Norfolk & Western. Contract may be 
let next month. 

Forr Erie, Onr.—The Grand Trunk has completed 
plans for an oflice and stores building for the use of its 
Master Mechanic at this point. 





HAMILTON, Ont.—The Canadian Westinghouse Co., 
Limited, has taken out permits for the following iron 
and brick buildings for its new works at Hamilton: De- 
tail building, $42,0G0; warehouse, $58,000; machine 


foundry building, $52,000; pattern shop, 
storage shop, $12,000; sub-station, 





shop, $65,000 ; 
$20,600; pattern 
$2,000, 

New York, N. Y.—PDlans have been filed by the New 

York & Harlem Railroad for a new station in 233d street, 
west of Webster avenue, in The Bronx. It is to be 75 
ft. long and 36 ft. wide, to cost $20,000. 
Ont.—-Reports from ‘Toronto say 
that the Electrical Development Co., incorporated to 
develop energy at Niagara Falls, Ont., for the Toronto 
& Niagara Power Co., in which Frederic Nicholls, Wm. 
Mackenzie and other Toronto capitalists are interested, 
has decided to build one of the largest power houses on 
this continent. The buildings will be of granite, with 
many external decorations, 425 ft. long and 200 ft. wide. 
The cost will exceed $400,000, 

Port Pover, Ont.—The Grand Trunk roundhouse, re- 
cently destroyed by fire, is to be rebuilt in the spring. 

Reaping, Pa.—The Philadelphia & Reading is con- 

sidering the building of new and larger shops. 
A by-law will be submitted to the 
bonus of $20,000 and exemption 
from taxation to the Lake Erie & Detroit River Rail- 
road. In return the railroad agrees to build repair 
shops to cost about $75,000, and the machinery and plant 
an additional $50,000. 


SCRANTON, PA. 


NIAGARA FALLS, 


Sr. THomMas, ON’. 
ratepayers to grant a 


Large additions will be made by 
Timmes & Hecht to its spike and galvanized iron mill 
at Seranton. A new puddling mill will be added and 
other improvements made. 

SrTapLeron, N, Y¥.—The plans for the new ferry termi- 
nal at Stapleton, S. I., made public by the Commissioner 
of Docks and Ferries, call for a combined ferry shed, 
recreation pier and yacht basin at a total cost of $1,000,- 
OOO. 

WILMINGTON, N. C.—The Cape Fear Machine Works, 
recently incorporated with a capital of $100,000, is ask- 
ing bids for its proposed buildings, consisting of main 
building of one story, 40 ft. x 110 ft.. to contain offices 
and main shop; blacksmith and foundry building 30 ft. 
x 72 ft., and pattern shop 24 ft. x 40 ft. Charles W. 
Worth is President and R. S. Collins, Secretary and 
‘Treasurer. 


RAILROAD CONSTRUCTION. 


New Incorporations, Surveys, Ete. 


ATLANTIC, QuEREC & WESTERN.—It is reported that 
contracts will shortly be let by this company for building 
two branch lines. One will be a continuation of the old 
Baie des Chaleurs railroad between Port Daniel and Pas- 
pebiac, 20 miles, and the other will run from Gaspe basin 
through the interior of Gaspe, for a distance of 10 miles. 
Location surveys are reported ‘completed, 

Brunswick & BIRMINGHAM.—It is reported that work 
will shortly be begun on an extension of this road from 
Irwinville, Ga., west to Worth, 20 miles. The old road- 
hed of the Ensign Lumber Co.'s logging road will be used. 


BuckHANNON & NortTHuERN.—An officer writes that 
83 miles are now under construction from the Pennsyi- 
vanian State line near New Brownsville, W. Va., pass- 
ing through Rivesville, Fairmont, Grafton and Philippi 
to Belington, W. Va. About 30 miles will be completed 
hy the end of the year. S. D. Brady, Parkersburg, W. 
Va., is Chief Engineer. 

CANADIAN Paciric.—An officer writes that this com- 
pony has completed 296 miles of new track during the 
verr, The milesge is divided as follows: WKirkella 
to Nendorf, Man... 120 miles; Arcola to Regina, Man., 
118 miles: Yorkton to Shebo, 42 miles, and Labelle to 
Nominique, Que., 21 miles. 


CENTRAL FiLoripa & INDIAN RIVER. 


mest 


Preliminary sur- 


veys are in progress for this proposed railroad from Mel- 


bourne, Fla., northwest to Orlando and west to Bar- 
ton, 125 miles. W. T. Wells, Melbourne, and E. O. 
Painter, Jacksonville, are said to be interested. (March 
20, p. 220.) 

Cuicaco, Rock Istanp & Paciric.—Press reports 
state that this company proposes to build an extension 
of its Davenport-Knoxville, Iowa, line from Knoxville 
to Council Bluffs. The reports say that the line will run 
almost due west from Knoxville, through Marion, War- 
ren, Madison, Adair, Cass and Pottawattamie Counties. 
The extension would be about 140 miles long and would 
give the Rock Island a direct line from Chicago to 
Omaha. 


CoLoRADO, OKLAHOMA & SOUTHERN.—A charter has 
been granted to this company in Oklahoma Territory to 
build a railroad from Woodward in a southeasterly di- 
rection through Day, Dewey and Custer Counties to 
Weatherford, 100 miles. A. D. Cardwell, C. E. Davis, 
Weatherford; J. H. Dillon, Guthrie; C. M. Cade, Shaw- 
nee; J. M. Cook, Elk City, and others are incorporators. 


Cusa R, R.—An officer writes that this company has 
completed its line from Alto Cedro to Tocajo, 25 miles, 
and from Zaza del Medio to Sancti Spiritus, eight miles. 
Work is now in progress between Tocajo and Manopilon, 
seven miles. Asher Gruver, Camagiiey, Cuba, is Manager. 


CURWENSVILLE & BoweErR.—Grading is completed on 
this line from Curwensville, Pa., on the Clearfield & Ma- 
honing, to Bower, Clearfield County, 16 miles. McArthur 
Bros., Chicago, are the contractors, Track laying is now 
in progress. (June 19, p. 449.) 


Des MoINEs, Iowa Farts & NorTHERN.—At the next 
meeting of the stockholders of this company the matter 
of building an extension from Iowa Falls northwest to 
either Mason City or Charles City, Iowa, 115 miles, will 
be voted on. (Noy. 6, p. 804.) 

Derroit, Puint & SAGINAW.—Articles of incorporation 
have been filed by this company in Michigan. It is pro- 
posed to build a railroad from Flint northwest to Sagi- 


naw, 30 miles. Surveys are reported in progress. W. 
W. Ifunt, Saginaw, Mich., is interested. (Nov. 20, p. 
S38. ) 


GRAND Forks & KerrLteE RiveEr.—<Application will be 
made at the current session of-the British Columbia Leg- 
islature for authority to build an extension from the 
present terminus of this road at Grand Forks, B. C., 
along the valley of the north fork of the Kettle River 
for a distance of 50 miles. 


GRAND TrUNK.—This company has completed _ its 
second track from Montreal to Niagara Falls. The 


entire line between these points has been reballasted and 
laid with 80-lb. rails. This work .was begun over five 
years ago. 


GREAT Fatts & OLp DoMINIoN.—Bids will be re- 

ceived by this company until December 15 covering seven 
niles of grading and masonry work. The points to be 
connected are Rosslyn, Cherrydale, Chesterbrook and a 
point between Lewinsville and Langley, all in Virginia. 
The line will also cross the Aqueduct Bridge from Ross- 
lyn to Georgetown, D. C., and application has been 
made to Congress to continue the line through the city 
of Washington to the new Union Station, and thence 
northeast on the Bladensburg road to a point opposite 
Mt. Olivet Cemetery. (Oct. 9, p. 780.) : 
LAWTON, WicnuttA MouNTAIN & WESTERN (ELEC- 
TRic).—<An officer writes that the proposed route of this 
electric railroad is from Lawton to Fort Sill. north four 
miles. Leaving Fort Sill the line runs directly west 
about four miles, then northwest either through Hobart, 
or crossing the St. Louis & San Francisco near there, to 
the intersection of this road with the Orient line. No 
track has been laid, but location surveys for the first 20 
miles will be finished this week. Contracts for grading 
will be let about Jan. 15, 1904. The work will be very 
light with the exception of about 11% miles in the moun- 
tains. W. II. Dunbar, Lawton, Okla. T., is Chief Engi- 
neer. (Nov. 27, p. 858.) 

LIcKING Rtver.—It is reported that after the first of 
the year this company will continue work on its exten- 
sion from Yale, Ky., southeast into coal fields in Mor- 
gan County, 25 miles. After five miles of this extension 
was completed, the work was temporarily abandoned, 





LIVINGSTON & SOUTHEASTERN.—W. H. Knox & Sons, 
who own extensive timber lands near Livingston, Texas, 
have organized the Livingston & Southeastern Railroad 
Company for the purpose of building and operating a line 
of road from its timber tract to Livingston. 

MANISTEE & NORTHEASTERN.-—An officer writes that 
surveys have been completed for an extension from the 
present terminus at Sherman, Mich., to Gibbs Mills, 10 
miles. 

MEXICAN CENTRAL.—The branch line of this company 
from San Pedro to Paredon, 140 miles, was formally de- 
clared open for traffic on December 2. Work was begun 
on this line in March, 1902. The new extension will give 
the Mexican Central a direct line from Torreon to the 
Port of Tampico, and to Monterey. (Nov. 6, p. 804.) 


MEXICAN Roaps.—It is reported that W. C. Greene, 
president of the Greene Consolidated Copper Company. 
has applied to the Mexican Government for a concession 
to build and operate a railroad from Cananea to Chihua- 
hua, Mexico, 200 miles. 

MosILE, JACKSON & KANSAS Crty.—It is reported 
that C. D. Smith & Co.. the general contractors for build- 
ing this road, have sublet the greater nart of the work. 
Grading has been completed to Bav Springs, Miss., 27 
miles north of Laurel, and track has been laid for a 
distance of 10 miles. It is stated that the line will be 
completed as far as Newton, Miss., 52 miles, by Feb. 1, 
14. (Aug. 14, p. 594.) 


MOoosEHEAD R. R.—Articles of incorporation have been 
filed by this company to build a narrow gage railroad 
from Stratton, Me., to Flagstaff, eight miles. J. H. Bar- 
ron. W. A. D. Cragin and Fletcher Pope, Phillips, Me., 
are directors. 

NORTHERN CENTRAL.—It is reported that the freight 
cut-off of this company from York Haven to the Susque- 
hanna River. at the mouth of the Codorus Creek, has 
been completed. The work is about 10 miles long and 
double-tracked throughout. 


is stated that this company will 
build an elevated two-track line from the Brinton cut- 
off*near Monongahela River to Brinton. on the main 
line of the Pittsburg Division, at a cost of about $400,000. 

Surveys are reported in progress for a change in aline- 
ment on this company’s road from Powhatan, W. Va.. 
to Dover. The new line will avoid ‘a large number of 
the curves, and heavy grades on the present route. 


Sr. Louis, Iron Mountain & SOUTHERN.—<A_ press 
veport states that this: company will shorten the dis- 


PENNSYLVANIA.—It 


tance from Muldrow to Van Buren, Ark., 16 miles by 
building a cut-off to connect with the Fort Smith Subur- 
ban Railway. ‘The contract has been let to the Fort 
Smith Construction Company. The old line from Muld- 
row via Cherokee to Fort Smith and Van Buren will be 
used for freight only, and passenger trains will be run 
to Fort Smith and Van Buren by the cut-off. 


Sr. Lourts SourHWESTERN.—Press reports state that 
this company is planning to extend the Texas & Louis- 
iana Railroad, which it recently purchased, from its 
present terminus at Monterey, Texas, south into a rich 
lumber section. 


San Franeisco & Napa.—Articles of incorporation 
have been filed by this company in California. It is pro- 
posed to build and operate a railroad from San Francisco 
to Napa, 50 miles. A, D. Harrison, S. M. Van Wyck, 
Jr., W. H. Allen, of San Francisco, and E. D. Beard 
and H. P. Goodman, of Napa, are directors. 


SouruerN.—It has been announced that this company 
will build an extension from Burgin, Ky., south to Dan- 
ville, 10 miles. The new line will parallel the Cincin- 
nati, New Orleans & Texas Pacific between these points. 
It is said that work will be begun on Jan. 1, 1904 


TEHUANTEPEC NaTIONAL.—The work of reconstructing 
this railroad is reported to be advancing rapidly. The 
road is owned by the Mexican Government but is under 
lease to Sir Weetman Pearson & Son, English contractors, 
for a period of 51 years. The roadbed is being ballasted 
With rock and also raised in many places to avoid land- 
slides and overflows which often occur during the period 
of tropical rains. Improvements are also in progress at 
the harbors of Coatzacoalcos and Salina Cruz, the re- 
spective Atlantic and Pacific termini of the road. It is 
stated that the entire work will be completed by Jan. 1, 


TENNESSEE CENTRAL.—This company has opened its 
extension from Nashville to Clarksville, Tenn., 48 miles. 
The first train was run between these points on Novem- 
ber 28. Track laying is now in progress on the extension 
from Clarksville to Hopkinsville, Ky., 30 miles, and it is 
stated that this line will be finished by the end of the 
year. (Oct. 16, p. 750.) ; 

TRENTON, NEw Hore & LAMBERTVILLE (ELECTRIC ).— 
A charter has been granted this company in Pennsylva- 
nia to build an electric railroad from Yardley, Bucks 
County, Pa., through New Hope to Lambertville, N. J., 
12 miles. T. S. Cadwallader, Yardley, Pa., is President. 


Victoria TERMINAL Ry. & Ferry.—An officer writes 
that surveys are now in progress for a branch line be- 
tween Oliver’s Road, B. C., and South Westminster, eight 
miles. G. Van Sant, Victoria, B. C., is Superintendent. 


WESTMORELAND CENTRAL.—Work has’ been com- 
menced on this new coal line from Ligonier, Pa., to 
Bolivar, 14 miles. The road will be eventually extended 
south through Fayette and Somerset Counties. O. E. 
Hallam, Pittsburg, is President. (Dec. 4, p. 878.) 


WISCONSIN & MicniGaAn.—Track is being laid on the 
branch line which this company is building from Noque- 
bay Junction, Wis., to Lake Noquebay, eight miles. ’ 
C. Gowan, Peshtigo, Wis., is Chief Engineer. (July 3. 
p. 502.) 

ZANESVILLE, MARIETTA & PARKERSBURG.—This com- 
pany has filed a certificate with the Secretary of State 
for a braneh line from near Darlington, Ohio, to the 
mines of the Northern Coal Co., in Newton Township. 











GENERAL RAILROAD NEWS. 


ATCHISON, TOPEKA & SANTA FE.—See North Shore R. 
R. below. 


ATLANTIC & BIRMINGHAM.—This company has agreed to 
consolidate with the Tipton, Thomasville & Gulf, and 
the Tipton & Northeastern. The new company will be 
known as the Atlantic & Birmingham Ry. The At- 
lantic & Birmingham operates 139 miles of railroad- 
the Tipton, Thomasville & Gulf, 55 miles, and the Tip- 
ton & Northeastern, 25 miles. W. G. Raoul, New York, 
is President. 





CANADIAN Paciric.—This company has sold £2,803,000 
4+ per cent. debenture stock at 106, The stock has been 
underwritten in London. Of the proceeds from. this 
sale, £1,417,400 will be used to pay for the 14 Elder- 
Dempster steamers purchased in March, 1908, and 
£1,885.600 will be used to pay for 471 miles of new 
track built or purchased during the past year. The 
stock will be issued within 10 days. 

KANSAS City SournerRN.—The report of this company 
for the fiscal year ending June 30 shows an increase 
in gross earnings of $559,589, and an increase in oper- 
ating expenses of $742,683. leaving a decrease in net 
earnings of $183,095. The percentage of operating 
expenses to gross earnings was 75.04 as compared with 
68.7 the previous year. Of the increase in operating 
expenses, the larger part is due to an increase in the 
maintenance departments. President Knott says in 
this connection: “The expenses of conducting trans- 
portation were materially affected by the unfavorable 
weather conditions during the winter and_= spring 
months on the southern portions of the line, and very 
markedly so by the Kansas City floods, which resulted 
in a practical blockade of traffic through that gateway 
during the month of June, 1908. Added to this was 
the car shortage, more or less felt during the entire 
year, not only by this company, but on the lines of 
direct connections with whom we interchange import- 
ant traffic.” After payment of fixed charges, the sur 
plus left for dividends amounted to 3.1 per cent. on 
the $21,000,000 preferred stock outstanding, as com- 
pared with 4.8 ner cent, earned last year. 


METROPOLITAN STREET Ry. (New York).—On Dec. 3. 
the 14th Street line was put in operation as an under- 
ground trolley road, the horse-car service being discon- 
tinued. 

NortH Suore.—This road, which runs from Sausalito. 
Cal.. to Cazadero, 86 miles, is reported to have been 
taken over by the Atchison, Topeka & Santa Fe. De- 
tails have not as yet been made public. 


SovrneRN Paciric.—This company has issued $7,315,- 
000 additional collateral trust bonds, These bonds are 
a part of the authorized issue of $30,000,000 five to two 
year 414 per cent. gold bonds of 1900 of which there 
Are now outstanding $22,815.000 including the new 
The bonds can be issued for betterments, Im- 
provements, ete., on proprietary companies. Expendi- 
tures from this source during the past year aggregated 
$7,280,403. which ‘was charged to the capital account 
of the respective companies. The new bonds represent 
reimbursement for these expenditures made from earn- 


Ings, 


issue. 











